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The skill and knowledge of your tooling 
Shell 
Chemical’s years of experience and tech- 


resin formulator combined with 
nical research mean more profitable pro- 
duction for you with Epon resin tooling 

In addition to supplying basic tooling 
information, Shell Chemical also has de- 
veloped extensive data on fillers, flexibi- 
lizers, curing agents, and diluents for your 
tooling resin formulator. 

In many fields of industry, the unusual 
physical properties of tools made with 





Your tooling resin formulator can help you 


with EPON’ RESIN 


Epon resin-based formulations make pos- 
sible the saving of more than half the cost 


of fabricating a conventional tool 


High temperature tooling. Both metal and 
plastic forming tools, capable of operating 
at temperatures between 400°F. and 


500°F., can be made with Epon 1310 


Long-lasting metal forming tools. Test 
results show that a casting of an Epon resin 
formulation mounted in a crank press and 
subjected to repeated blows had no per- 
manent deformation after 28,000 cycles. 





Excellent tolerances. Little machining and 
handwork are required to finish Epor 


} 


resin tools, because the material can 


fabricated to very close tolerances 


Outstanding strength. Tools with thi 
cross sections can be laminated with layer 
of glass cloth and Epon resin to achiev 
high flexural strength 

Can Epon resin help you with your toc 
ing? Find out now by writing your toolin 
resin formulator. For a list of tooling resi: 


formulators, write to Shell Chemical 


SHELL CHEMICAL CORPORATION 
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Controlled Colors 
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Gut Costs 


a d §) Controlled Color dispersions are the quality 
dispersions of the industry. This quality comes through 


control. 


ad fF) quality colors do not streak, with reasonable 
compounding, in the finished product... you can eliminate 


rejects and returns. 


ad §) quality dispersions help you save compounding 
time, save wear on equipment and prevent color contam- 


ination. 


ad [9 Controlled Colors come true in every batch... 


each re-order a precise duplicate of the specified standard. 


ad §) quality dispersions go further than other dis- 


persions ... so your end-product costs less. 


ad —) advantages derive from continuous quality con- 
trol... control of raw materials, processing procedure, 


finished product. 


a d 1) specialists will be glad to help with your dis- 


persion problems. 





CONTROLLED COLORS BY @ he 


® 
ACHESON Dispersed Pigments Company 
1421 Chestnut Street, Philadelphia 2, Pa. 
A Unit of Acheson Industries, inc. Plants at Orange, Tex., Philadelphia, Pa., Xenia, 0. 
West Coast Distributor: B. E. Dougherty Company, Les Angeles 21, California 
in Europe: Acheson Industries (Europe), Ltd., 18 Pall Mall, London S.W. 1, England 








® For samples and specification data, please write 


For rapid reference to any PITT-CONSOL 
chemical, consult our insert in the Chemical Materials 
Catalog ... Write ua for your file copy 


PITT-CONSOL 
CHEMICAL COMPANY 


191 DOREMUS AVENUE NEWARK 5, NEW JERSEY 
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MAY 1958 VOLUME IV NUMBER 5 
ARTICLE HIGHLIGHTS and PREVIEWS 


EARLY DETECTION , Naf enter ogg” bg pree o IN POLYETHYLENE 


. W. Tamblyn, G. Newland and M. T. Watsoi 
Results are given ‘in a lengthy series of tests to determine 
weathering damage to polyethylene by three methods of de- 
tection. 

END-USE CORRELATION OF STYRENE CONTAINER TESTING 
B. Nathansoi 

Some field-performance conditions for styrene containers and 
coffee cups can be correlated with laboratory tests, but further 
work on this subject is required. 


HIGH-TEMPERATURE VISOR MASK 


SPECIAL FEATURE SECTION 


WHAT A PLASTICS ENGINEER SHOULD LOOK FOR WHEN PLANNING 
TO BUY AN INJECTION MOLDING MACHINE Gordon B. Thayer 


COMPARATIVE DATA ON INJECTION MOLDING MACHINES 
DRY COLORING FOR INJECTION MOLDING 


OPTIMUM AROMATIC AMINE-HARDENED EPOXY-GLASS LAMINATES 
Harry Raech, J? » Ge d A F. Ha ris 
Processing means to achieve optimum strength/weight prop- 
erties under stipulated conditions were obtained by an exten- 
sive investigation program. 


ADVANCES IN THE TECHNOLOGY OF PLASTICS 


DEVELOPMENTS IN PLASTIC 


FILM AND SHEETING PROCESSES 


George S. Laaff 


EPOXY-COATED PHENOLIC CAMERA PARTS 
ENGINEERING FORUM 


MOLDMAKING G&G TOOLING ... 
Moldmakers and their price quotations. 


COMPRESSION AND TRANSFER MOLDINC .. oa V. W. Oberle 
REINFORCED PLASTICS ....... Harry T. 


Growing future for reinforced plastics in consumer boats. 


BE) peat rf (‘saszar 


Douglas 
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The following articles will be published 
in the June issue: 

Mold Design for High-Density Poly- 
ethylene. Albert Spaak, Applied Arts Su- 
pervisor, Tech. Service Lab., Polymer 
Chemicals Div., W. R. Grace & Co., 
Clifton, N. J. 

Dielectric Heat-Sealability of Films. G. 
I. Addis, L. A. Rosenthal, and E. Flowers, 
Development Dept., Bakelite Co., Bound 
Brook, N. J. 

New Techniques for Molding Linear 
Polyethylene. D. A. Jones, Celanese Corp. 
of America, Newark, N. J. 

Dry-Coloring Methods for Injection 
Molding of Polyethylene. J. N. Scott, C. 
J. Silas, and J. V. Smith, Phillips Chem- 
ical Co., Bartlesville, Okla. 


Highlights of this Issue 


Early Detection of Weathering Damage 
in Polyethylene. (p. 427) 

Three methods of detecting early 
weathering damage in polyethylene are 
described and discussed (formation of 
ketonic carbonyl groups, development of 
cracks in stressed specimens; and loss of 
tensile enlongation). In unprotected for- 
mulations, carbonyl formation did not al- 
ways correlate well with stress cracking or 
loss of elongation, but can correlate well 
with the other two measures of break- 
down. 

End-Use Correlation of Styrene Con- 
tainer Testing. (p. 433) 

Some areas of field performance condi- 
tions for styrene containers correlate with 
laboratory tests, but there are areas where 
test correlation can be improved and where 
new tests should be developed. 

What a Plastics Enginer Should Look 
For When Planning to Buy an Injection 
Molding Machine. (p. 439) 

Planning should be made as far in ad- 
vance as possible, and should involve pro- 
posed use of the machine, principal spec- 
ifications needed, optional equipment de- 
sired, maintenance and service, plant lay- 
out preparations, financial arrangements, 
and related considerations of importance. 

Optimum Aromatic Amine-Hardened 
Epoxy Glass Laminates. (p. 448) 

Data are given to show that average 
edgewise compressive strengths of 48,000 
psi., with tangent compressive modulus of 
3.8-million psi., can be achieved consist- 
ently by press molding pre-impregnated, 
B-staged, glass cloth-reinforced epoxy lam- 
inates, using conventional equipment and 
molding at 250° F. and 50 psi., and post- 
curing for two hours at 300° F. 
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Reply to Inquiry on Plastic Vaults 
Dear Mr. Esposito: 

In reference to your letter seeking a 
source of supply for plastic vaults, I 
would like to offer a suggestion: Why 
don’t you make your own? 

About a year or so ago, prior to my 
affiliation with DeBell & Richardson, | 
had an occasion to act as consultant to 
one of the large midwestern vault man- 
ufacturers. His problem was one of 
treating concrete vaults with fiberglass- 
reinforced resins. I did, however, get a 
pretty good idea of what the reinforced 
burial vault picture was like. 

At that time, we suggested an all- 
reinforced vault that could not only 
replace the concrete vault, but would be 
far superior to it in many ways. It would 
be light enough for one or two men to 
handle. It might be considered in some 
respects as strong, or possibly with fill- 
ers, laminations, or cores, as durable, 
and certainly it would be more attrac- 
tive than the massive concrete vault. 

Pricewise it would be more expensive, 
but actually there is no fair comparison 
of one item with the other. You save 
on the price of a full truck and crew in 
installation. You save on shipping costs; 
but it is more expensive to build. A 
client whose eye appeal is satisfied is 
willing to pay more for ‘the very best.’ 

We feel sure that there are a few 
companies manufacturing vaults, but 
feel sure that with their markups for 
profit and overhead, you might be priced 
out of the market unless you build 
your own. Actually it is not too difficult 
a process for you to set up a captive 
operation if you are interested in pro- 
ducing an appreciable quantity of these 
units. 

If you are interested, we can propose 
a method by which we can be of ser- 
vice to you, both in the development of 
a satisfactory vault and in the setting 
up of a plant for its manufacture. 


Armand G. Winfield 
DeBell & Richardson, Inc. 
Hazardsville, Conn. 


(This is in reply to Mr. Esposito’s 
“Letter to the Editor’ in our April 
issue, pg. 306. We are printing it to 
remind our readers of the benefits that 
could be obtained by the use of appro- 
priate consulting firms to answer 
specific questions.—Editor) 


Award Nominee Proposed 
Dear Sir: 


I just read your editorial announcin 
“Achievement Awards in Plastics Tech 
nology” in the March issue, and I thin} 
it is an excellent idea. 

I would like to submit the following 
for consideration: 

General Electric Co 

Brockport, N. Y 

Attn: Mr. Tom Taylor 
for automating a fry pan handle 

There are thousands and thousands of 
various appliance handles for fry pans 
steam irons, sauce pans, pressure cook 
ers, oven doors, etc. which have bee: 
transfer molded for years. Until Gen 
eral Electric disregarded all previous 
procedure and redesigned the part for 
automatic molding, no handle had ever 
been automatically molded. 

Few companies have the foresight to 
do what they have done. Parts had to be 
redesigned, new compression methods 
studied, new molds purchased, and new 
automatic presses purchased. Too many 
pursue things through the planning stage 
and then drop the project. G-E followed 
it through, eliminated labor and expen 
sive transfer molding operations, and 
cut costs substantially. They produced « 
first in the industry. 

In our consideration, this is a real 
break-through for sound plastics econ- 
omy—redesign for the new automatic 
equipment that is now available. We 
were proud to have been included in 
the overall program. 


N. W. Oberle, Sales Mer 
Plastic Press Division, 
Baker Brothers, Inc. 
Toledo, Ohio 


(We print this letter to remind our read 
ers that the Achievement Award Pro 
gram for 1958 is under way, and to 
submit nominations.—Editor) 





We invite letters from our readers for 
publication in these colums. Such letters 
may be of comment or criticism, requests 
for information, or of general interest. 
The only requirement is that all letters 
must be fully identified as to name of 
sender, company affiliation and address. 

A letter will not be printed if publica- 
tion is not desired by the sender, and 
the identity of the writer will be with- 
held, if desired. 








—The Editor 
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Scientific Manpower Needs 


“There is in the United States today 
a tight supply of skilled and professional 
workers of many types. This situation has 
created a high demand for scientists and 
engineers by intensifying the trend toward 
the substitution of machines for manpower. 
More men are needed to design, build 
and supervise operation of new equipment. 

“The insatiable desire of Americans for 
new and better products is demanding 
an ever-increasing stream of = scientific 
discoveries. The trend toward national 
self-sufficiency in key raw materials is 
spurring research in man-made substitutes 
The needs of national defense call for 
tremendous increases in atomic and elec- 
tronic research and development. 

“All of these multiply the need for 
scientists and engineers The current 
problem can be traced to: 

(1) The decline in recent years in the 
total number of people reaching the age 
when they might enter the fields of 
science and enginecring. 

(2) The decline in the percentage of 
eligible people who actually choose to 
embark on a career in science and en 
gineering. 

(3) The continued expansion of the 
demand for scientists and engineers grow- 
ing out of our continuing technological 
expansion. 

“The number of people reaching col- 
lege age (18-24) when they might choose 
a career in science and engineering has 
been declining steadily for the past 12 
years. This, of course, can be traced to 
the large drop in the birth rate during 
the depression decade of the 1930's 
However, since 1946, the number of 
births has exceeded 3,750,000 each year. 
[his means that our college age popu- 
lation will rise significantly in the years 
to come. 

“By 1965, our total population should 
be 15% above that of 1955. And, remem- 
ber, 1955 was the best year in the his- 
tory of our . economy from the stand- 
point of employment, gross national 
product and industrial production. 

“It is apparent that increasing the per 
centage of students who attain degrees 
in science and engineering is the most 
effective way of heading off a serious 
engineering manpower problem. 

“This is not an insurmountable task 
Today, 18.6% of those who are graduated 
are scientists and engineers. In order to 
provide a supply of scientists and engi- 
neers to balance the demand, this per- 
centage should be raised to 20-22% each 
year through the next decade.” 

“A Study of the Scien- 
tific Manpower Problem 
of the United States,” 
The B. F. Goodrich Co. 
Akron, Ohio 
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HIGH DENSITY POLYETHYLENE 


This dishpan was molded from 
GREX high density polyethylene 
by an important new process ...a 
Pre-Compressed Molding process 
resulting in highly superior prod- 
ucts, coupled with substantial dollar 
savings because of greater economy 
of operation. 


Pre-Compressed Molding 


In this new molding process, the gates contain valves that are closed 
as the injection takes place, and the material in the heating chamber 
is then compressed to the maximum pressure for molding. At 
optimum pressure the valves are opened and the plastic materia! 
pours into the cavity at high velocity and pressure. The valves are 
then reclosed and the finished part is ejected without sprues or gates. 


Advantages Over Other Processes 


Several years of actual production experience prove that this new 
molding process offers the plastics industry many significant 
advantages. 

It makes possible bigger, deeper molds with larger surface areas, 
using considerably smaller machines than with conventional gating; 
as well as greater molding speeds on larger machines. 

It greatly improves the physical properties of the finished parts, 
particularly in impact strength. Parts are freer from stresses, poor 
welds, trapped air and cracks. The usual weakness around sprues or 
side gates is eliminated. The finish on parts made from GREX high 
density polyethylene and other thermoplastic molding materials is 
noticeably improved. 

The process cuts scrap losses by decreasing short shots and 
eliminating sprue cracks and bubbles. No gates or sprues to be trim- 
med means reduced finishing costs. And since molding temperatures 
are lower, there is virtual elimination of warpage, shrinkage marks, 
material breakdown or color variations. 

And not the least of valve gating advantages in molding GREX 
is the almost invariable reduction in the molding cycle, especially 
where large area parts with thin wall sections or large-draw parts 
are being molded. For such parts the time cycle is usually from 
one-half to two-thirds shorter than with conventional methods. 


Putting this Process to Work for You 


The Pre-Compressed Molding process for GREX high density 
polyethylene and other thermoplastic molding materials can help 
you make better products at lower cost. GRACE’s Polymer 
Chemicals Division has been licensed exclusively under patents 
held by Columbus Plastics, and in turn GRACE will sub-license 
plastic molders so that the benefits of this new process may be made 
widely available. 

All basic plastics engineering principles apply to the Pre-Com- 
pressed Molding method. Polymer Chemicals Division has a wealth 
of experience in the applications of this new process. 

Write today for your copy of a comprehensive booklet on Pre- 
Compressed Molding. 


RACEMARK a ‘ " 


w R. GRACE & co. 
POLYMER CHEMICALS Diwision 


FF £€S 225 ALLwo ROA FTON NEW 


1555 WEST PETERSON AVENUE HICA 4° 








in new molding process 


for GREX 
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Eliminate that 


WITH NEW 
DIAMOND 


PVC 
450 ana SOO! 


Fish-eyesin your vinyl film resultin “fishy-eyed” customers, 
too. Now, Diamond has two new resins—PVC 450 and 
500—engineered to meet your need for a vinyl chloride 
polymer with improved clarity, fast dry blending and ex- 
trusion rates, better heat stability... and fewer “fish-eyes”! 
These new resins have high colloidability and plasticizer 


absorption characteristics, outstanding processability. 


Your Diamond representative will give you the full story. 
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Call him today or write Diamond Alkali Company, 





300 Union Commerce Building, Cleveland 14, Ohio 


Typical analysis characteristics include : 


PVC 450 PVC 500 
Se es *se 6 o 2 Oe * White— White 
fine p »wder fine p a 
Specific Viscosity. ..... 1.35 1.50 
a 8 eee 0.47 gr/cc 0.46 gr/cc- 
302/ cu. ft. 
Plasticizer Absorption .. . 35 32 


@) Diamond Chemicals 
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IDEAS IN THE MAKING WITH 
CIBA ARALDITE EPOXY RESINS 
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for major petroleum producer. 
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Between drilling 
locations in the 
Middle East and 
geological labo- 








ratories in Okla- & 
home are many ” 
costly air-freight 
miles over which to 
speedily transport 
heavy core sam- 
ples for analysis. 
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“FIRST IN EPOXIES"” 
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SHIPPING TUBES manufactured with 
CIBA Araldite* Epoxy resins and glass 
get to the “core” of a problem 


Shipping tubes like this made of Araldite 
Epoxy and glass weighing only 17'2 pounds 
now replace 300 pound steel tubes. Not 
only do the Epoxy-glass tubes provide the 
light-weight strength with safety required 
but also provide the necessary non-con- 
tamination without special coating so that 
sample liquids could be shipped with core 
samples. 


r 
| 
[ 
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THE SOLUTION 





THE RESULT 













Core samples and liq- 
vids are now flown in 
from all the far-flung 
drilling locations of a 
major oil company at 
a 1 to 17 saving in air- 
freight costs. 


CIBA COMPANY INC., Plastics Division 
Kimberton, Pennsylvania 


Please send me full information on CIBA Epoxy Resins for tubing applications 0 

! am also interested in Epoxy Resins for 

) Tooling © Structural Laminates © Surface Coatings 
C Electrical © Multi-purpose Adhesives Plastic Body Solde 


NAME 
COMPANY TITLE 
ADDRESS 


1) — STATE 


In the U. S. and Canada, CIBA produces basic resins only 











Insulated beverage server molded from C-11 
(for resistance to heat and food stains) by 
N. F. C. Engineering Company. Clockwise: 
“Carpetmates” furniture caster, capable of with- 
standing compression loads up to 3,500 pounds, 
molded of C-11 by Childlore Company. High- 
gloss, easy-clean meat grinder bowl molded for 
Nutone, Inc. by Meridian Plastics, Inc. High 
voltage TV chassis socket molded by Breyer 
Molding Company for RCA. Lubricating oil 
sight-glass bowl undergoes 1,200 psi pressure, 
with C-11 molding by Chaney Plastic Molding 
Company for C. A. Norgren Company. 
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th... BAKELITE 


BRAND 


C-11 PLASTIC 


Plu¢c — 


* Exceptional Chemical Resistance 
* Molding Accuracy and Wide Latitude 


* Smooth Finish 


* Good Dielectric Properties 


[his acrylonitrile-styrene copolymet 
is a thermoplastic molding material 
with properties of chemical resistance 
and strength superior to those of or- 
dinary polystyrenes. These make it 
particularly suitable for articles such 
as tumblers, cups and many others 
which, in previous materials, have 
been subject to breakage and chemi- 
cal attack. 


Ihe superior performance character- 
istics of BAKELITE Brand C-11 Sty- 
rene are described in technical litera- 
ture available by writing Dept. PT-26 

-or calling your Bakelite Technical 
Representative. 


TABLE OF PROPERTIES (RMD-4511) 
Values Relating to Fabrication 


Specific Gravity (0792-50 1.07 (Varies slightly 
with color) 

Weight per Cubic inch (Molded) gms 17.5 
Bulk Factor (D1182-54) Diced 1.98 
Pellet 1.71 

Molding Shrinkage (0955-51), in./in 0.004 


Values from Mechanical Tests 
izod impact Strength (0256-547) ft.-Ib./in. of notch 
Ye in. thick 0.5 
4 in. thick 0.45 
Tensile Strength (0638-52T), psi 12,000 


Elongation in Tension (0638-527), per cent 3.2 
Flexural Strength (D790-49T), psi 17,300 
Modulus of Elasticity in Flexure 

D790-49T), psi 5.2 x 10 


Values from Miscellaneous Tests 
Heat Distortion Temp. (0648-45T) 


(44 in. thick, 264 psi) deg F 200 
Thermal Coefficient of Linear Expansion 
(D696-44) per deg. C 7 x 10 


Water Absorption (0570-54T), per cent gain in 


weight in 24 hours 0.23 
Rockwell Hardness (D785-51) M8 








BRAND 


VINYLS 

EPOXIES 
STYRENES 
PHENOLICS 

C-11 STYRENES 
POLYETHYLENES 
IMPACT STYRENES 





BAKELITE PLASTICS 






Ci ite) 
Products of PFTstte} 8 Corporation 


BAKELITE COMPANY, Division of Union Carbide Corporation, 30 East 42nd Street, New York 17, N.Y 
The terms BAKELITE and UNION Carpive are registered trade-marks of UCC 
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MR. INJECTION MOLDER! 


OVER CAPACITY « UNDER CAPACITY 


“» (27 HEATING 
CYLINDERS 


UNIFORM LOW-COST NOZZLES 
use rugged 1%”-8 thread. 


UNIFORM HEATER BANDS 
4, 6%2, 8, 9% and 10%. 
In stock at all times. 


UNIFORM PERFORMANCE 
regardless of press make 
or model. Cylinders 
engineered to fit your 
machine. 


UNIFORM WALL SECTIONS 
uniform heat transfer — 
uniform heating — no hot 
spots — no place for 
plastic to hang up — 
positive joint seal! 

PROVEN 
in nearly 1000 installations 
on every make and model 
of injection machine. 


IMS offers 2% to 3 weeks delivery on 
Quality Replacement Heating Cylinders, 
engineered to meet your requirements. 


More Capacity? Less Capacity? Nylon Shut- 
off Type—Mixing Type? Vinyl? Write Today! 


Cut your press downtime — cut your 
maintenance costs. Have your foreman send 
us the few simple measurements we need 
to build a Uniform Design Heater for your 


Send for our Heater “‘How Book”’ specific press. Do it NOW! 
today. It tells about the men and - 


materials that combine to give you 
IMS Standardized Design Replace- 


= INJECTION MOLDERS SUPPLY CO. 


3514 LEE ROAD © WYoming |-1424 ¢ CLEVELAND 20 OHIO 
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Hospitals will welcome this new light- 
weight sterilizer tray made of heat- 
resistont MARLEX . . . withstands steri- 


lizer temperatures up to 250° F. for hours! 
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MARLEX tote boxes filled with chickens 
moving into this quick-freezer easily 
withstand repeated freezing and steam 
cleaning, as well as the usual severe 
production-line handling. 


The best tote boxes are made of MAR LEX 


[RIGID D] POLYETHYLENE 





* 





lightweight, unbreakable, low in cost! 


“We picked Marlex because it has what it takes to de- ‘*Marlex doesn’t stain from oils, fats or greases. It 

liver satisfactory service in restaurants, cafeterias, won't dent, either. So this equipment keeps its good 

hotels, hospitals, and the institutional food field,”’ says looks. And the price is right.” 

Daniel Bloomfield of Bloomfield Industries, 4546 West Injection-molded restaurant equipment is just one 

17th Street, Chicago 32, II. of many profitable applications for Marlex polyethylene 
“Here is a tough, rugged plastic that is completely No other type of material can serve so well and so 

sanitary,’’ Mr. Bloomfield points out. ““You can put economically in so many different uses. 

our new Marlex All-Purpose Dish Boxes and Silverware For more information, get in touch with your local 

Trays through commercial cleansing procedures. Marlex sales representative. 


*MARLEX is a trademark for Phillips family of olefin polymers. 
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VYGEN 
IS 
TESTED 
AT 
EVERY 
TURN 





4 P a * ae 
iy a ee 
eres 5 
lj if & 2 (| 
_.. to assure top quality and uniformity in your product 
Ys pone, at 
From raw materials through glass-lined equipment to your plant / a 
—every phase of the Vygen production operation is planned and 
supervised through extensive testing to give you a perfect product. 2 Op Ye Ce 
Outstandi alitv and absolute if itv makes Vvge ox ay, Mtr, ““r 
utstanding quality and absolute uniformity makes Vygen resins “ra o WY ro 
and compounds right for any job, regardless of size, equipment or h *¢ . “tO 5 
° r < - fs Co, ®a, "ety, Rp ly, 
technique. Vygen is carefully checked before you get it, to make to,’ p Rr en roy, “Cs 
sure your finished goods are the very finest. Prog ir, Sm,” ely Von “ng, 
‘ Site : ; oe ‘ Pm , ’ — Vy” we, Me, an” 7-8 
Both application-tested and UL-approved, these two me mbers /} ey, 4 | Plug, JOs 
of the Vygen family are ideally suited for wire insulation and Wi P0977 4 %e. 
jacketing. Specify the one that fits your requirements. Wy Me? 
VYGEN 120 resin — For fast, flawless dry-blend Us Vy} 


extrusion, using monomeric or polymeric plasticizers. It has a 
narrow range of particle-size distribution, fast rate of solvation, bj 
and outstanding heat stability. 


VYGEN 6812 compound — Pelletized, ready for 
extrusion in black, white, or natural. Proved for 60°C T& TW 
in oil and 80° C appliance wiring applications, this material has a 
specific gravity of 1.32 and takes to the toughest jobs with ease. 
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EDITORIAL: 


A standard feature of PLASTICS TECH- 
NOLOGY since its inception has been the 
monthly guest editorial contributed by com- 
pany spokesmen or other individuals in the 
plastics industry. 

Some of our guest editorials to date have 
been entirely unsolicited—in fact even unex- 
pected. Others have been contributed at our 
express invitation to the authors that they 
enlarge or expand on comments they had 
made previously in letters. 

In line with the editorial changes and im- 
provements made or planned in the magazine 
this year, we would like to discuss the func- 
tions of our guest editorials, and invite their 
contribution from our readers. 

. 

We look upon the guest editorials as pro- 
viding a sounding board whereby any respon- 
sible person in the plastics industry, speaking 
either for himself or on behalf of his com- 
pany, can express any thoughts or opinions 
that he considers worthy of attention and 
further publicity by our readership. 

Interest to the readers is the only require- 
ment. While the guest editorial can be on any 
subject, technical or non-technical, it should 
be borne in mind that our readers are essen- 
tially technical in nature by virtue of educa- 
tion and /or training. As such, the subject of 
the guest editorial should have special mean- 
ing or significance to these readers. 

An important point to be emphasized is 
that guest editorials are not subject to any 





This is @ reprint of a “Guest Editorial” invitation originally published 
in February 1957. and is designed to remind potential Guest Editorial! 
writers in the plastics industry of their opportunity to present worth- 
while and important subjects to our readership, the technically trained 
and/or educated persons responsible for Sovelegments in plastics 
technology. 


Mey, 1958 


sued =| le)melch 4 


MAY, 1958 


Guest Editorials Invited 


censorship, expressed or implied, on our part. 
They are edited only for grammar, punctua- 
tion, sentence structure, etc., designed to help 
the author present his viewpoint as clearly 
and as forcefully as possible. This, whether 
we agree with his viewpoint or not! 

If in the course of this editing we come 
across a statement that could prove detrimen- 
tal to the author, his company, or any other 
firm or segment of the industry, we will so 
inform the author and suggest a remedial 
change. This change is only a suggestion, and 
will not be made in the final printed version 
unless first approved by the author. If the 
suggested change is not approved, the original 
wording will be retained. In other words, all 
editing performed is done to best serve the 
author’s interests. 

Finally, the guest editorial can range from 
750 to 1,500 words in length. When pub- 
lished, it is accompanied by the name, title, 
company affiliation, and photograph of the 
author. 

o 

We invite you, our readers, to prepare guest 
editorials for publication in the magazine. 
The only request we make is that we be ad- 
vised of the subject and expected date of 
availability of your proposed guest editorial. 
This information will help resolve any con- 
flicts in subjects, and permit early publication 
of your guest editorial when it is received. 

The rest is up to you! 


Li, Me (bull 


Editor 














BES rb eM the high-density 


Looking at high-density polyethylenes 
for improved products and lower costs ? 
Then be sure to check Hi-fax. 





Here’s why Hi-fax is different: 


Different because: Temperature Resistance 
Hi-fax, as produced by Hercules’ exclusive , . 

‘ . From boiling water to sub-zero 
process is different in nature and perform- ‘ temperatures, Hi-fax retains its 
dimensional stability, flexibil- 
ty, and impact strength. Non- 
ethylenes. It is formulated at a density ‘Fiae toxic, too, it’s the ideal plastic 
for housewares, containers, toys, 
and food packaging. 


ance from all other high-density poly- 


which provides optimum performance in 


terms of the key properties you need. 





Different because: Lightweight Different because: Rigidity 


Providing rigid strength in thin- . The stiffness of Hi-fax permits 

wall sections, Hi-fax, lightest of the design of thinner wall struc- 

all high-density polyethylenes, tures, substantially reducing 

yields extremely lightweight, material costs without sacrific- 

highly functional structures. ’ = ing appearance or function in 
the end product. 





Different because: Toughness Different because: Stress-Crack Resistance 


Unbreakable and abrasion-re- | No other high-density poly- 
sistant, Hi-fax provides a stur- 7 ethylene can match the stress- 
dy, low-cost plastic for heavy- crack resistance of Hi-fax. This 
duty industrial applications, key property makes Hi-fax the 
mechanical uses, pipe, wire and preferred polyolefin in deter- 
cable, film and paper coatings. gent packaging, wire and cable 
coatings, and any other uses 
where resistance to embrittle- 
ment due to atmospheric or 
chemical exposures is important. 








THREE NEW MATERIALS FOR THE PLASTICS INDUSTRY 


HER Cc U/ f ES Hi-fax High-density polyethylene - Pro-fax* Polypropylene 


Penton” Chlorinated polyether 


* Hercules trademark 
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polyethylene that’s different 


Need a custom-built high density polyethylene 


exactly tailored to your market? 
Only Hi-fax gives you a choice of 7 end-use types. 














J 
4. Extrusion 

1. Injection Molding Your choice of four ex- 
A broad selection of in- trusion grades specifi- 
jection molding types cally formulated to 
offering the optimum provide the combina- 
in physical properties, tion of physical and 
moldability, color and mechanical properties 
finish in four different required in your proc- 
melt index ranges. ess and products. 

Royal thermos jug has By using Hi-fax tubing 
base, cap and handle in its sash balance assem- 
molded with Hi-fax by bly, Unique Balance Com- 
ivsco Inc., Excelsior pany makes an already 
Springs, Missouri. fine product an even better 

one 
2. Blown Containers 
ae / 5. Wire and Cable 
The only high-density i 
polyethylene especially Three | special grades 
formulated for blow providing outstanding 
molding. Produces abrasion and stress- 
lightweight, thin-wall crack resistance, the 
containers with out- two properties most 
standing heat, chem- MEPSTCERS SO the elec- 
ical, and stress-crack trical industry. 
resistance. Hi-fax produces low- 

Another firet for Hi-faz! cost p astic-coated free wire 
The rmoplastic syrup jar capaole oJ weet tanding 
at left molded by Royal rugged, OnGTETES EPO 
Manufacturing ( 0. Pre 8- sures to abraston a nd 
colt, Arizona, for Maynard weathering. 
Manufacturing Co., Glen- 
dale. California. 6. Film and Paper Coating 

Special grades with excellent workability, acceptable 
3. Pipe for direct contact with foods, and yielding low-cost 
, films and paper coatings. 
An exclusive Hercules formulation, based on more than 
three years of laboratory and field testing, designed to 7. Mencttoement 
vield better plastic pipe at lower cost. ; J, 
Hi-faxr can be fabricated in conventional equipment, yields Resins which yield rope, cordage and fabrics with 
uniform wall thicknesses even in large diameter pipe. excellent “hand” and “‘feel’’, high tensile strength, 
abrasion resistance, flexibility and washability. 














Cellulose Products Department 


HERCULES POWDER COMPANY 


INCORPORATED 
900 Market Street, Wilmington 99, Delaware 


May, 1958 
















There’s a hidden ingredient in every Argus 
product. It’s the basic, bred-in-the-bone curi- 
osity about your problems that enables Argus 
research to keep turning out better and better 
vinyl plasticizers and stabilizers at lower and 
lower cost. 

Many of Argus’ superior products have 
been developed, or improved, in the course of 
finding answers to specific technical problems 


ARGUS CHEMICAL 


CORPORATION 


Main Office: 633 Court Street, Brooklyn 31, N. Y. 
Rep’s.: H. M. Royal, Inc., 4814 Loma Vista Ave., Los Angeles; Philipp Bros. Chemicals, inc. 





CURIOSITY THAT’S BRED IN THE BONE 


posed by customers. The reason: every member 
of the Argus research staff is 
authority in the vinyl field. 


a recognized 


If you want the right answers, ask Argus. 
We'll find them for you in our regular line of 
Mark stabilizers and Drapex plasticizers — or 
in basic, original research done on your prod- 
uct by our Technical Service Staff. Write for 
technical bulletins and samples. 


New York and Cleveland 


Branch: Frederick Building, Cleveland 15, Ohio 
, 10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreal 
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Packaging Notes 


New Surface Treatment for Polyethylene 
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Two New Appointments 
Announced by U.S.I. 





= a 


K. Moffett, Jr William H. Rader 


n K. Moffett, Jr. has been appointed 
tant Manager of PETROTHENE 
yethylene Sales. Mr. Moffett has been 
ployed by U.S.1. since 1948 in vari 
production and sales capacities, and 
served recently in a sales develop 
position Tor PETROTHENE resins. 


William H. Rader has been made 


tant Production Manager for 
ROTHENE resins. As Senior Develop 
nt Engineer Mr. Rader has been in 
rve of polyethylene development 
rations at U.S.I’s Tuscola plant, 


Film Can Be Drawn Down To Less Than */, Mil 
With New Medium Density Petrothene Resin 


Provides Added Safety Margin at Commercial Film Thicknesses 





per-thin 0.2 mil blown film of PETROTHENE 


Su 
239-27 is so light it virtually fioats in air. 


Group Begins Second Year 
Of Plastic Pipe Promotion 


The Plast Pipe Research Council 
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Booklet on Resin Quality 
in Housewares is Offered 


A 24-page illustrated booklet contain- 
ing tips for plastic housewares buyers 
is now available from U.S.1. The book 
let, “The Goose That Laid the Golden 
Egg,”’ emphasizes the importance of 
resin quality and good production prac 
tices in maintaining the market for 
polyethylene housewares. It points out 
what guides to judging quality are 
available to the buyer. Copies of the 
booklet are available to polyethylene 
molders for distribution to their cus- 


tomers. Write Editor, U.S.I. POLY 


ETHYLENE NEWS, 99 Park Avenue, 


New York 16, N. Y, 
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of particular value in thin film applica 


tions sucn as ar eaner garment Dags 


Stiffness Makes for Easier Handling 


The new resin brings an added ad 
Vantage ne I ( re val 
’ ern? pay 

| | « I dec ? na i nigt 
degree ot tiff ne T na ‘ ter 
en cling to garments. In soft good 
packaging, tl e ff ne ike 
tor easier handling ! ne packaging 
line Package in I ty re \ th tine 
lighter gauge fil ire also easier t 
tear open. 

Extruders may obtain specifications 
and ther technical data on PETRO 
THENE 239-27 resin b writing 
PETROTHENE Polvethvlene Dept.. 1 S 
Ind istrial Chemi al LO. wal Parl 


Avenue, New Ye rk 16, N + 


Extrusion Coaters Report 
Large Increase In Facilities 


The number o! extrusion coating 
machines in the U. S. has risen to ap 
proximately 45, according to a recent 


report by the Polyethylene Extrusion 
Coaters Group of the Specialty Paper 
and Board Affiliates 

The large increase over the n imber 


} ] 


of facilities available three or four 
years ago can be attributed to rapid 
growth of uses for polyethylene coated 
paper, board, film and foil in the food 
dairy and industrial packaging indus- 


tries, and increasing consumer accept- 


ance of polyethylene coated containers 


. 



























VISIBILITY 
UNLIMITED 








@ Blown film from regular production run using 
a PETROTHENE Polyethylene resin. Film is 
1 mil thick—Other films may be drawn down 
to as low as 0.2 mil 


... and Clarity is only one of the advan- 
tages offered by PETROTHENE Resins - - 


PETROTHENE polyethylene resins permit you to offer 
your customers film with the characteristic toughness 
of polyethylene, plus clarity and gloss in the same range 
as conventional transparent packaging materials. And 
at the traditionally low cost of ordinary polyethylene, 
PETROTHENE resins give you these extra advantages: 


Improved Toughness/Clarity Ratio 





As you know, the more toughness vou require in poly- 
ethylene film, the less clarity you can expect. With clear 
PETROTHENE resins, however, you get a more favorable Hold up a film made from U.S.I. PETROTHENE polyethylene 
toughness/clarity ratio than with ordinary polyethy- 
lenes. For example, at the same level of toughness, 
PETROTHENE resins offer a higher degree of clarity; at 
equal clarity, PETROTHENE resins have more toughness. 
In addition, PETROTHENE resins offer you a complete 
range of variations in toughness and clarity to suit any 
end use your customers specify. 


and look at any distant object through it. Then do the same 
with any other polyethylene film of similar thickness. This 
simple test will demonstrate the outstanding transparency 
of film made from PETROTHENE polyethylene resins. 


U.S.1. technical representatives will be glad to work with you 
to obtain the best possible film properties and production 
rates with PETROTHENE resins. For sample or information on 
Unusually Good Draw-down PETROTHENE resins, write to: 

You can draw some PETROTHENE resins down to 0.2 mil. 
While few commercial applications require gauges as 
thin as this, the figure indicates the margin of safety 
Which PETROTHENE resins give you at conventional Division of National Distillers and Chemical Corp 
thicknesses. PETROTHENE resins can also be extruded 99 Park Ave., New York 16, N. Y. 

into thicker film or sheet. Branches in principal cities 


DUSTRIAL CHEMICALS CO. 
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POLYETHYLENE 
PROCESSING TIPS 


Vol. Ill No. 3 


HOW TO AVOID WRINKLING IN 
EXTRUSION OF BLOWN TUBING 


Wrinkles in blown polyethylene tubing on the windup 
roll is a problem that plagues even the most experi- 
enced extruders. It occurs intermittently in almost 
every shop, and may usually be avoided by one or 
more of the following measures. 


Die Adjustment 


Be sure the die opening is adjusted properly. If it is 
out of alignment, it can cause gauge variations which 
result in an uneven pull at the nip rolls and subse- 
quent wrinkling on the windup. Uneven or thin gauge 
at the sides of the ascending tube may show as 
chevron-type wrinkles on the edge of the roll. 

The improper adjustment of the die opening or 
orifice, or a frost line which is not level, may cause a 
condition known as bias —a greater or smaller dis- 
tance around one half of the tube than around the 
other half — and results in a surplus of film to the 
front or rear on the windup. Ruffle-like wrinkles across 
the center of the lay flat width are characteristic of a 
bias condition. 


Film Temperature Control 


If the frost line is too high the blown tube is difficult 
to control and may cause poor gauge control around 
the circumference of the tube and uneven gauge in 
the film. This in turn could lead to an unbalanced 
pull in the nip rolls or across the collapsing guides 
and result in wrinkling. The frost line can be lowered 
by slowing down the rate of extrusion, reducing melt 
temperature or increasing cooling. 

If the film is too cold when it reaches the nip rolls, 
it may be overly stiff and subject to crimping. The 
temperature may be increased by increasing the screw 
speed, lowering the height of the rolls or stepping 
up the extrusion and take-off rates. Temperature 
increases must be made cautiously, though, to avoid 
blocking of the film. 


Adjustment of Guides and Rollers 


The ascending tube may wobble from side to side 
due to extruder surging or rapidly moving air cur- 
rents in the shop. It is recommended that the tube be 
supported by horizontal stationary guides at two or 
three places during its ascent. 

Slight eccentricities in alignment of the nip rolls 
may be the underlying cause of wrinkles. These rolls 
must be parallel to insure uniformity of pressure. It 
is recommended that the rear nip roll be fitted with 
small hydraulic cylinders to provide positive pressure 
across the entire width of the nip rolls. 

Wrinkling may also occur if the collapsing guides 





or rollers are not properly aligned with the nip rolls. 
Many commercial windups contain adjusting knobs 
for shifting the front to rear position of the collapsing 
rollers slightly. 


Considerations of Gauge, Width, Resin Density 


Wrinkling is more prevalent at low gauge and high 
take-off rates, and precise gauge control becomes 
even more important. At film gauges below one mil 
extremely close control of the above factors must be 
maintained to avoid wrinkles. 

Narrow tubing has less tendency to wrinkle than 
wide tubing. The lower the density of the polyethy- 
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lene resin used to make the blown tubing, the less 
susceptible it is to wrinkling because it has more flexi- 
bility — will conform more readily to a flat shape. 


Technical Help from U.5.1. 


As you can see, wrinkling of blown tubing is a prob- 
lem with many possible causes and solutions. U.S.I. 
technical service engineers have worked closely with 
many extruders in tracking down sources of difficulty 
and suggesting preventive measures. They would be 
pleased to work with you on this or any other proc- 
essing problem. 

U.S.I. manufactures a variety of film-grade resins 
meeting the highest and most diverse specifications 
for clarity, gloss, toughness, stiffness and slip. We 
would be glad to work with you in determining which 
PETROTHENE® resin best fits your needs, 







USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corp 
99 Park Ave., New York 16, N.Y. 
Branches in principal cities 














DRY CLEANERS’ GARMENT BAGS 


fastest growing 
new film market 





Polyethylene bags for dry cleaned garments are 
almost competitive in price with old-style paper 
bags. The obvious consumer advantages of polyethyl- 
ene film for garment bags and laundered shirt pack- 
aging — “see through” clarity, toughness, reusability 
—are making this application the extruder’s fastest 
growing new market for polyethylene film. 


In making film for the garment bag and laundry 
market, look for these special advantages of U.S.I. 
PETROTHENE® 239-27 polyethylene resin: 


Better Film Appearance — PETROTHENE 239-27 poly- 
ethylene resin gives vou films with unusual clarity and 
gloss at all gauges. Stiffness is also superior. 


Excellent Drawdown Properties — PETROTHENE 239-27 
polyethylene resin gives you up to 30° faster produc- 
tion. Film can be drawn down to as low as 2/10 mil 
which means better control at thicker gauges. 


Wide Resin Choice—You can also choose from a 
broad line of other PETROTHENE polyethylene resins 
—select the one that suits exactly the production re- 
quirements for the type of film you produce. 











WRITE FOR FREE BOOKLET. US! 

maintains an extensive research ana 

technical service program to help y 

with your film extrusion problems. Pre 

ently available in booklet form is “Heat  VETHYLENE 
Seal Characteristics of Polyethylene Film . FILMS 
a discussion of heat sealing problem 

of particular interest to polyethylens 

garment bag makers. For a free copy of abe 

this 16-page, illustrated booklet, write to 

U. S. Industrial Chemicals Co., 99 Park 

Avenue, New York 16, N. Y. 


U.S.1. IS HELPING EXPAND YOUR POLYETHYLENE FILM 
MARKET WITH ADS LIKE THIS — 


The advantages of polyethylene film for 
garment bags and laundered shirt pack 
aging are being pointed out to the dry 
cleaning and laundry industries in a series 


of ads such as the one at right. These 





ads are designed to pre-sell your potential 
customers on the sales appeal of poly 
ethylene film packaging. To receive re - 


prints of these ads as they appear, write 


DUSTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corp 
99 Park Ave., New York 16, N. Y. 
Branches in principal cities 
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The lighter side of rubber and plastic 
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TITANIUM PIGMENT CORPORATION 
Subsidiary of NATIONAL LEAD COMFANY | 
' 
*TITANOKX is a registered trademark for the full line of titanium pigments offered by Titanium Pigment Corporation 
* 
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Ashland, Massachusetts, U.S.A. 


PM ERCOMBARORUET EH 


LOMBARD GOVERNOR CORPORATION 


: 








414 





The Inside Story 


Here is a picture of one of the latest Lombard Injection Molding 
Machines, No. 3220-16, built specially for a leading manufacturer of 
plastics for the purpose of molding highly complex shapes and 
patterns. Please note that all covers and guards have been omitted 


because the picture was taken during 
stages before delivery. 


the machine's final test 


Lombard is the only machine available with weigh feed as 
standard equipment — volumetric feed is optional. 


We also call your attention to the valves which are all exposed 
in one manifold for ease of maintenance and handling. 


The specifications of this machine called for fully automatic 
operation, capacity for dealing with a large variety of molds 
especially those presenting complex coring problems. At the same 
time, this machine had to be capable of handling materials such as 
nylon with its fluidity problems and of affording protection to the 
costly molds against failure to eject the work cleanly when operating 
unattended and against operator mistakes. 


Specifically, it was required that the machine be capable of 
inserting cores into the mold during many positions of the cycle 
It was also necessary, of course, that primary operations could be 
carried out manually for setting up or clearing the machine in case 
of operator error or component failure 


A complete treatise on the development of this Lombard Machine 
and how it operates is available on request 


ENTER THE OVER-SIZED DIE PLATE 


Molders are constantly clamoring for faster and more versatile 
machinery. In 1958, as in the past, Lombard designers are answer- 
ing that call in many ways. Here at Lombard tremendous strides 
are being made to push our equipment even further ahead of the 
industry. Last month brought the release of OVERSIZED PLATENS, 
a sample of that which is to come in the months ahead 

The maximum die size of a standard Lombard 12/16 oz. machine 
is from 10% to 55% greater than that of any competitive equipment 
These new die plates (optional at slight extra cost) now afford the 
molder a maximum die size of 23%" by 36”. This is 17% more than 
currently offered on the standard machine. This item in itself is of 
great importance. However, when one considers its use in conjunction 
with the weigh-feeder which is standard equipment and the large 
die height space available, its value is truly realized 


1. Lombard’s automatic compensating weigh feeder permits starve 
feeding. When starve feeding only three-quarters of a ton to one 
ton of clamp pressure is required per square inch of projective 
area. When molding with a cushion (volumetric) two tons per 
square inch are required. The additional die size provided under 
Lombard, can, therefore, be utilized. The molder can cut costs on 
jobs by utilizing the speed of a 12 oz. machine, whereas, were 
this die space and casting area not available it would be neces- 
sary to go to slower and more costly 16 oz. and 20 oz. presses 
to do a job that can now be done on a Lombrad 12 oz 


2. A maximum die height provided under Lombard is from 8” to 22”. 
Thus even greater flexibility is available for the molder. 











There's Safety in Lombard... 


In plastic molding, we deal in high temperatures, high 
pressures and high speeds 


Safety features, therefore, have become an important 
part in the selection of molding equipment. Without equivo 
cation, we can honestly say that Lombard Injection Molding 
Machines have more exclusive safety features than any 
equipment we are aware of being made today. There are 
four features worthy of special notice 


1. An operator of a Lombard machine is completely pro- 
tected from each moving part by a carefully conceived 
safety guard which affords the greatest protection 
possible 


2. The temperature of the plasticizing cylinder is approx 
imately 800°F. Accidental contact with such high temper 
‘atures, no matter how short the duration, can create a 
a serious injury. A safety shield covers this plasticizing 
cylinder in such a way that no contact can be made 


3. In the rare cases of electrical or hydraulic failures a 
mechanical safety bar is incorporated in the integral 
design of the machine to prevent its operation 


4. Probably one of the most outstanding Lombard develop 
ments has been its safety doors which must be closed for 
machines to operate. Lombard accomplishes this in no 
less than three different ways. or one may say three 
methods. It is a triplicate device if one fails, two 
others still remain to take over and the machine auto 
matically stops 


You can depend on Lombard's safety features. When 
purchasing an Injection Molding Machine, this is one of 
your most important considerations. We urge all those 
interested in molding equipment to compare Lombard’s 
safety features with those of all other machines 





injection Molding Machines in final stages of testing af 
Lomberd Governor Corporation, Ashland, Massochusetts 





REMEMBER THIS: A LOMBARD INJECTION MOLDING MACHINE 
WILL DO MORE, FASTER, BETTER AND WITH GREATER SAFETY 


LOMBARD GOVERNOR CORPORATION asxiano, mass. 
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Careful selection of the materials to 
be used for hot runner and runnerless 
molding is extremely important. Both 
polyethylene and polystyrene exhibit 
characteristics which are desirable, and 
various formulations of both materials 
are widely used for hot runner and run- 
nerless molding lo help plastics fabri- 
cators select the right material, Dow 
Plastics Technical 


have conducted a series of exhaustive 


Service Engineers 
tests on polyethylene and polystyrene 
ind have arrived at the following list of 
properties which might be desirable 
for this type of molding 


l Temperature sensitivity and easy 


flow at low temperatures. 


2. Pressure sensitivity and easy flow 


at low tempe ratures 


3. High heat distortion temperature, 
thus permitting quicker 
from the mold 


! A high rate of thermal conductivity 
to remove the heat rapidly from the 
material. 


ejection 


heat 
less time to solidify 


5. Low specih« thus requiring 


These characteristics are summarized 


in the chart illustrated at right. 





AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSE 
STYRON ® 666 
STYRON 666M (Easy Flow) 
STYRON 665 (Extrusion) 
STYRON 689 (Easy Flow) 


| HIGH IMPACT 

STYRON 475 

STYRON 475M (Easy Flow) 

| STYRON 777 (Medium Impact) 
| STYRON 440 (Heat Resistant) 


STYRON 440M (Easy Flow) 
STYRON 480 (Extra-High Impact) 
HEAT RESISTANT 


STYRON 683 
STYRON 700 
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DOW'S CLINICAL 


APPROACH 


TO HEALTHY PLASTICS APPLICATION 


MOLDING CHARACTERISTICS OF 
POLYETHYLENE AND POLYSTYRENE STUDIED 


NEW STUDY AIMED AT REDUCING COMPLEXITY OF MATERIAL SELECTION FOR HOT RUNNER AND RUNNERLESS MOLDING 
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FLOW AT CONSTANT PRESSURE 





The materials shown, A, 
approximately the 
temperature. 


B & C, have 
same heat distortion 
All molding conditions ex- 
cept temperature are held constant. The 
material in the nozzle must have enough 
fluidity to flow under the given pressure 
of 16,000 psi, as indicated by the vertical 
line Y. A material having fluidity greater 
than 25 but less than 30 will flow under 
pressure and will not drool as pressure 
If the fluidity is greater than 
30, drooling will occur. 


Material 
and becomes very fluid as the 


Is re ke ase d 


A has a wide softening range 
tempera- 
ture is increased from 245°F. to 255°F 
It will neither freeze nor drool at the 
nozzle or secondary sprue operating at 
temperatures from 260°F. to 290°F. 


Material B is stiff flowing and would 





freeze in the nozzle until the temperature 


is increased to above 290°F. The plasti 


would drool out of the nozzle if the tem 
perature is increased to above 300°1 
This is a much narrower temperature 
range than material A and closer nozzk 


temperature control would be required 


Material C would also require 
nozzk temperature 

4 because it is more 
tive. With the nozzk 
ature within the indicated limits, material 
& could either treeze or drool The nozzk 
temperature would have to be very car 
fully controlled to operate 270° 


to 275°F. to successfully run material ( 


i narrower 
range than material 
temperature sensi 


varying In temper 


trom 


Obviously, material A would be the easi 
est to run because it has less change in 


fluidity with small temperature changes 








Plastiatrics studies on this and other 
phases of plastics formulation, design, 
molding and finishing continue under 
the direction of Dow Plastics Technical 
Service Engineers. For your copy of 
the paper entitled “Molding Materials 


for Present and Future Molding Tech 
niques’, or for further information on 
these Plastiatrics write THI 
DOW CHEMICAL COMPANY. Midland 
Mich., Plastics Sales Dept. 1522C. 


studies 


YOU CAN DEPEND ON 
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Multi-zone temperature control 


on giant extruders relies on 


Wheelco Capacitrolis 


Precise temperature control on this 44-inch extra-long extruder 
built by Hartig Engine & Machine Co., Mountainside, N. J., is 
assured by the use of Wheelco proportioning-type Capacitrols. 
Multiple control is provided for the 14 heating bands rated at 
2500 watts each with a separate control zone for the die head. 
High ratio of screw length to diameter (21 to 1 on this model) 
and accurate temperature control on Hartig machines combine 
to provide greater pressure stability, higher output, and better 
homogeneity of the extruded product. 


Engineers at Hartig, who pioneered electrically heated extruders 
and high-length diameter to ratio machines, recognize the need 
for accurate and dependable instrumentation to insure product 
quality. That’s why you find Wheelco Capacitrols on the best 
production equipment throughout the plastics industry. If you 
don’t already know the story of how Wheelco field engineering, 
training, and service can be put to work boosting output and quality 
in your plant — contact your nearby Wheelco field engineer. Ask 
him for Bulletin F-6485, “Capacitrols for the Plastics Industry.” 


Temperature control for 

barrel and die head 

on this Hartig extruder ; 
is provided by Ae 
Wheelco Capacitrols. ; 





BARBER-COLMAN COMPANY 


Dept.E. 1565 Rock Street, Rockford, Illinois, U.S. A. 


BARBER-COLMAN of CANADA, Ltd., Dept. D, Toronto and Montreal, Canada 
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NEWS in. BRIEF 


"Education for the Plastics Engineer" could be the joint title for 








two instructive features announced. M.I.T. is offering a two-week session on 
"Tne Dwelling House—An Emerging Technology" at Cambridge, Mass., from June 23 
to July 3. Rochester Institute of Technology, Rochester, N. Y., is offering 
its 15th annual program on "Quality Control for the Chemical Industries"; a 
program that consists of conferences, lectures, and lab periods from June 
23-July 2. 


Polyurethane foam sales have boomed, according to J. D. Mahoney, 
Mobay Chemical's sales manager. He envisions a 45-million pound potential 
for the foams this year. Basic markets for urethane cushioning foams now 
are in the automotive and home furnishing fields, reflecting the foams' ac- 
ceptance by industry and consumers. 





Radiation facility is available for rental at Midwest Irradiation 
Center, Rockford, Ill. The unit has an eight-million volt linear accelerator 
that can produce electron beams, X-rays, or neutrons, as desired, and is 
available to industrial and academic groups for radiation research. 








Business developments in the plastics industry were numerous and 
varied in nature. National Cylinder Gas Co., Chicago, Ill., revised its cor- 
porate structure and changed its name to Chemetron Corp. Emery Industries, | 
Inc., purchased the fatty acid-producing Vopcolene division of Vegetable 011 
Products Co. in Los Angeles, Calif. Koppers Co. formed separate divisions for 
plastics and chemicals & dyestuffs. Krumbhaar Chemicals, Inc., has been pur- 
chased by Lawter Chemicals, Inc., Chicago, Ill. Pantasote has signed a license 
agreement with Italiana Nest-Pak, of Italy, and will manufacture plastics 
packaging materials using the latter firm's processes and special machinery. 











Sompany expansions in plastics continued apace. An over $l-million 
expansion project including a new plant and equipment, is scheduled for com- 
pletion this year by Columbus Plastic Products in Columbus, 0. A newly-built 
injection molding plant was opened in Scranton, Pa., by Consolidated Molded 
Products Corp. A vertical impregnating oven, designed and built by John 
Waldron Corp. and Ross Engineering Corp., has been installed at Fabricon 
Products, Inc., River Rouge, Mich. Foster Grant Co., Inc., went on-stream with 
its new plant for high-impact polystyrene molding material in Leominster, 
Mass. Hastings Plastics, Inc., Santa Monica, Calif., opened a new testing lab 
for customer service. Nicolet Industries, Inc., and its component companies, 
including Modiglass Fibers, moved to a new building in Florham Park, N. J. 
Pittsburgh Plate Glass Co. placed in production its new polyester resins plant 
at Torrance, Calif., adjacent to its paint-producing facility. Texas Eastman 
plans to expand its polyethylene plant at Longview, Tex. Installation of 
additional extruders has enabled Tri-Point Plastics, Inc., Albertson, N. Y., 
to increase its production of Teflon rod by 25%. 






































New Materials worthy of attention (see pages 477-80): two glass- 
filled diallyl phthalate molding compounds; very low density, hot-melt type of 
polyethylene; solid ketone peroxide catalyst for polyesters at room and low 
temperatures; lubricant for vinyls and polyesters to give mold release and 
better finish on moldings; paper-base phenolic laminate for electrical uses; 
100% reactive silicone resin for electrical insulavion applications; single- 
component epoxy preforms; preflocked, formable styrene sheets; and general- 
purpose all-acrylic laminating resin syrup. 





New Equipment of special interest (see pages 482-4): steel mesh-type 
scraper-sander; portable plastics pelletizer for extrusions; diisocynate de- 
tection kit; injection mold temperature circulator; bench model insulation 
tester; and portable sprue grinder. 





Plastics Applications to be noted (see pages 486-90): molded butyr- 
ate fishing lures; molded styrene photo developing tank; polyethylene inner 
liner for insecticide aerosol spray; extruded, corrugated acrylic sheets; 
glass-reinforced plastic bathtub; vacuuum-formed panoramic lay-out for model 
trains; embossed, metallized, perforated polyester sheeting; molded melamine | 
ash trays; Teflon-lined, tapered reducing flanges for pipe and fittings and 
waterproof electrical switch of molded vinyl. 
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WALDRON 
PLASTIC 
EMBOSSER ooethe real test 


of designing skill 











There's no tougher problem 
- in processing webs than those 
presented by the plastic web, 
particularly the embossing unit. 

A plastic web is a tricky thing to 

handle ... as temperamental as they 
come and in many ways completely unlike 


paper, textile or metal webs. 


The proof that Waldron Engineers found the 
answer to these problems (listed at the left) 
can be found in the many machines in service 
today. They bear witness to the sound 
principles embodied in the design. Sound 
engineering principles, we believe, 

are what you will want in 


THE ROSS GROUP that embosser you plan to buy. 
OF COMPLEMENTING SERVICES 











fae JOHN WALDRON CORPORATION 


Leader in Web Process Engineering Since 1827 


NEW BRUNSWICK, NEW JERSEY 
CHICAGO - LOS ANGELES 
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EPOLENE C...)... anew low-melt polyethylene 


Epolene C is a new type of polyethylene possessing 
many of the properties generally associated with plastic 
grade resins and yet can be handled much like a 
moderate to high melting point wax. 


Because of its wax-like characteristics, Epolene C 
can be handled as a melt, with or without modification. 
At 300° F., for instance, the viscosity of the new resin 

. is 8,000 centipoises. The addition of 25% paraffin, with 
molded articles which it is completely compatible, reduces the 
viscosity to only 1,300 centipoises at this temperature. 

The pourability of Epolene C at moderate 
temperatures points the way to new product 
show remarkable opportunities and low-cost production techniques in i 

the manufacture of toys, novelties, art objects and 
reproductions, housewares or any product capable of 
being formed by slush or rotational molding or casting. 
Epolene C can be used with or without the addition 


of coloring agents, and decorative lacquers have 
strength been developed. 


Investigation of processing techniques and product 
applications for Epolene C is continuing at Eastman’s 
customer service laboratories. We will be glad to supply 
and toughness samples and further information and to assist you in 

evaluating this interesting, new type of polyethylene. 
Write today to Eastman Chemical Products, Inc., 
subsidiary of Eastman Kodak Company, Chemical 
Division, Kingsport, Tennessee, or to the 
sales office nearest you 


je Epolene C 


Cast and slush- 





=, EASTMAN LOW-MELT POLYETHYLENE 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tennessee; New York City; Framingham, Massachusetts; Cincinnati; , 
Cleveland; Chicago; St. Lovis; Houston. West Coast: Wilson Meyer Co., San Francisco; los Angeles; Portland; Salt lake City; Seattle. 
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COLOR vs TIME (with Atomite) 


All samples 
t 
contain 1.0 
0.8 
35 DOP 


20 DOS 0.6 
4 Stabilizer 
0.4 


5 phr Atomite 





35 DOP 
20 DOIS 
4 Stabilizer 


35 DOP 
20 DOZ 
4 Stabilizer 


MONTHS OF AGING 


COLOR vs TIME (Clears) 


4 Stabilizer 


4 Stabilizer 


35 DOP 
20 DOZ 
4 Stabilizer 


Note: 1.0 = Colorless MONTHS OF AGING 


All samples 
contain 


5 phr Atomite 








_EXUDATION vs TIME (with Atomite) 


35 DOP 
20 DOS 
4 Stabilizer 


35 DOP 
20 DOIS 
4 Stabilizer 


35 DOP 
20 00Z 
4 Stabilizer 





MONTHS OF AGING 


EXUDATION vs TIME (Ctears) 


35 DOP 
20 DOS 2 
4 Stabilizer 


35 DOP 
20 DOIS 2 
4 Stabilizer 


35 DOP 
20 DOZ 2 
4 Stabilizer 





Florida aging tests show ester of ISOSEBACIC® ACID 
matches performance of other vinyl plasticizers 
...and it is more economical 


The dioctyl] ester of ISOSEBACIC® acid matches the per- 
formance of more costly dioctyl sebacate and azelate as a 
plasticizer for vinyl resins. The evidence is provided 
by the above charts of a recent, independently con- 
ducted test.* 

ISOSEBACIC acid is a new synthetic intermediate 
made by U.S.I. A mixture of three C-10 dibasic acids 
—2-ethyl suberic, 2, 5-diethyl adipic, and sebacic acids — 
it offers a number of interesting properties. Other uses 
include — intermediate for polyamides, polyesters, poly- 
urethanes and alkyd resins. 

ISOSEBACIC acid soon will be available in commercial 
quantities from U.S.I. at Tuscola, Ill. Price comparisons 
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with competitive intermediates indicate that ISOSERACIC 
acid will afford important savings. 

This might be a good time to evaluate ISOSEBACIC acid 
for your operations. Send for data sheets and samples. 


*Test results supplied through the courtesy of Deecy Products Co., Cambridge, Moss. 


US INoustriar CHEMICALS CO. 


Division of Nationol! Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 
Branches in principal cities 
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Why best-selling plastic products of tomorrow 
begin with Glidden pigments today 


In an increasingly competitive market, the top-quality 
products you produce—and se//—must appeal with every 
color advantage possible. 

Colors must be bright and clean. Opacity and hiding 
power are basic. Uniformity of tone value must be 
consistent. And colors must be locked in for maximum 
resistance to fading and bleeding. 

Glidden pigments fulfill all of these requirements. 


By the makers of Sunolith Lithopones . . 


THE GLIDDEN COMPANY 


Glidden Zopaque Titanium Dioxide is the whitest white 
pigment available. New Mercadmolith (mercury-cadmium) 
and Cadmolith (cadmium-selenium) colors offer a combi- 
nation of advantages found in no other reds and yellows. 
They are soft, easy to grind; insoluble in all vehicles; high 
in heat resistance. 

Be sure to specify Glidden—a leading supplier of finest 
pigments to industry. 


. Euston White Lead . . . Resistox Copper Pigments 











Chemicals + Pigments + Metals Division 


DGY Baitimore, Maryland « Collinsville, Illinois * Hammond, Indiana + Scranton, Pa. 











Positive ejection is essential to “‘all-the-way”’ injection 
molding. Stokes injection molding machines feature this 
exclusive operation that enables fully automatic degating 
and sorting —and even automatic handling of scrap. Man- 
ual set-up and occasional monitoring are the only atten- 
tions required by Stokes machines. 


The Stokes Advisory Service will supply complete data and 
application information—and, if desired, a production 
analysis on your own parts requirements. 


*in truly automatic injection molding 
Plastics Equipment Division 


F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 
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FLEXOL Plasticizer DOP 
TRADE MARK 
FLEXOL plasticizer DOP—Carsipe’s brand of di(2-ethylhexy! phthalate) 
is the standard. \ts the most widely used plasticizer in the vinyl plastic 
industry today. Whv? Because FLExo. DOP has balance 
DOP represents an outstanding balance of compatibility, low volatility, 
low temperature flexibilitv, and remarkable heat and light stability. The fine 
halanee of these and other performance properties plus DOP’s economy make 
it the all-around plasticizer for 
calendered vinyls extruded vinyls 
cast vinyls plastisol-fabricated vinyls 
molded vinyls 
The rigid specifications of Flexor DOP assure you of superior quality with 
every sl Iipment 
And, don't forget, if vour product re quires unusual performance properties, 
CARBIDE makes a FLEXOL plasticizer to do the job. For instance 
FLexon TOR, tri(2-ethylhexyl) phosphate, for low temperature flexibility 
hiexor 10-10. didecyl phthalate. for permanence 
hiexon $26, butvl-octyl phthalate. for performance plus economy 
Fiexow R-211, a polvester, for low volatility and extraction resistance 
EF LEXNOL 380, a monomert phthalate. for lacquer mar resistance 
CARBIDE 's wide selection of plasticizers also means you 
can take advantage of the savings due to combination 
tank car, tank truck. and car loads. CARBIDE’s basic raw 
materials position and many shipping points guarantees 
you quick delivery of FLEXOL plasticizers and the quality 
and quantity you need ‘ 
For more information on DOP and other FLEexol Cis ilel.| 
plasticizers—write Union Carbide Chemicals Company, foe -¥-1=3)8) = 
Department B, 30 East 42nd Street, New York 17, N. Y. 
In Canada: Carbide Chemicals Company, Division of 
Lnion Carbide Canada Limited, Toronto. 
kle rol ana | nion Carlide’ are registered trade marks of nion 
Carbide ( orporation, 
ow 
Union Carbide Chemicals Company 
Division of Union Carbide Corporation ’ 
30 East 42nd Street, New York 17, N. Y ' 
3Y May, 1958 


423 















































750 Dry Cycles Per Hour _ 
at hed re MB AACIONERY INC. 


Nashua, New Hampshire 


+ o — 
Cc . 
with this 8-10 ounce machine in 
Sherbrooke, Quebec 
Send today for Bulletin P-114. Esper Dutibuton: OMNI PRODUCTS COR? 
60 ourth Avenue New York New ‘ 
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AMOCO CHEMICALS—A NEW RESOURCE 

















PANAFLEX BN-1 
Plasticizer— possibly 
your answer to lower- 
cost plastisol and 
extrusion formulations 


PANAFLEX BN-1 has demonstrated excellent capa- 
bilities as a viscosity stabilizer for viny! plastisols 
in storage. In large-volume applications of both 
plastisols and extrusion compounds, PANAFLEX 
BN-1, as an extender ‘plasticizer, may help you 
make important savings by giving you an equal- 
quality finished product at a lower cost per pound 
of compound. 

PANAFLEX BN-1 is a clear, light straw-colored 
liquid. It has efficient plasticizing properties, is 
easy to process. It possesses first-rate electrical 
properties and has good moisture resistance. It is 
nonmigratory, and it will not support fungi. 


Like more facts about PANAFLEx BN-1 Plasti- 
cizer? Your request for further information will 
receive an immediate reply. 





HEMICAL 


AMOCO CHEMICALS CORPORATION 
910 South Michigan Ave., Chicago 8O, Illinois 
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its Chosen Trade! 


For more than two decades the experience of the world’s leading resin P 
manufacturers has confirmed the ability-leadership of Welding Engineers’ 
equipment. It has mastered its processing trade—compounding- 
extracting-extruding—with the aid of the boundless flexibility of the 
unique WEI Dual Worm design and the accumulation of research 

and engineering experience second to none in the industry. 
























Because so many hundreds of flight characteristic arrangements are 
available, WEI machines can be engineered to provide optimum 
processing sequences under faultless heat-and-pressure and intermixing 
conditions, for volatile removal, for cycling and recycling 
compatible with the processing requirements of the entire range 
of thermoplastics, rubber, and synthetics from Nylon to GRS 


We intend to stay MASTER of our trade! and (o expand the 
reputation of the WEI team wherever quality resin processors 
are building big plans for their future. When we carry the 
new equipment ball for you we preprove its quality and rate 
and flexibility performance. Our technical representatives, 
traveling the world ‘round in service of others, would 
appreciate the privilege of bringing you the WEI story 
first-hand. They are pledged to keep your “‘classified’’ 
plans in strictest confidence. 


Welding 
Engineers, Inc. 


NORRISTOWN 
PENNSYLVANIA 


Specialists in the development and manufacture of Con- 
tinuous Operation Dual Worm Compounder-Extruders, 
Dual Worm Devolatilizers, Dual Worm Rubber Extrusion 
Dryers, Single Worm Extruders. Send for Catalog No. 663 
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Karly Detection of Weathering 


Damage in Polyethylene 


Results are given for a lengthy series of tests to determine weathering 


damage to polyethylene by three methods of detection. 


J. WV. TAMBLY N, Research {ssociate 

G. C. NEWLAND. Research Chemist 
and 

M. T. WATSON, Sr. Research Chemist 

Research Laboratories, 

Tennessee Eastman Co., Division of 

Eastman Kodak Company, 

Kingsport, Tenn. 


THE growing importance of polyethylene as a 
thermoplastic is indicated by the fact that sales exceeded 
a half-billion pounds in 1956 and 1957, and it is 
estimated that annual consumption will reach a billion 
pounds by 1960. Consequently, it is of great importance 
to know what happens to the useful properties of this 
resin during exposure to outdoor weathering. In par- 
ticular, if polyethylene is deficient in resistance to 
weathering, it would be desirable to be able to improve 
this property by incorporation of suitable additives. 

The general impression seems to be that unprotected 
polyethylene has poor weathering resistance. This 
impression is apparently based largely on changes in 
power factor (1)* and low-temperature brittleness (2) 
of polyethylene as a consequence of weathering ex- 
posure. The statement has been made that “the only 
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satisfactory solution to the problem of protecting poly- 
ethylene from sunlight is the incorporation of 1-2% 
tinely divided carbon black” (3). Such a verdict would 
seem to condemn polyethylene to a dark future. 

Some progress has been made on the problem of 
finding a colorless light-stabilizer for polyethylene. For 
example, Gibbins (4) found that dilaury]l 3,3’-thiodi- 
propionate substantially improved the outdoor life of 
polyethylene. Vincent (5) obtained a patent more 
recently on the use of 2-benzimidazolethiol for the 
same purpose. 

A program to evaluate weathering stability of poly- 
ethylene has been in progress at our company’s research 


*Numbers in parenthe es refer to | blioaraphy at nd f article Based 
on 8 paper presented at the SPE Nations Techr ; Conference 
Detroit Mick lan. 3! 1958 

















John W. Tamblyn was born in London, Ont., Canada, 
in 1910. He attended the University of Western Ontario 
and Harvard University, and received a Ph.D. in Physical 
Chemistry in 1938. Following graduation, he joined 
Eastman Kodak Co. as a research chemist, and trans- 
ferred to Tennessee Eastman Co. in 1946 (where he now 
is a research associate). Dr. Tamblyn is an active member 
of A.C.S., and he, his wife, and two sons make their 
home in Kingsport, Tenn. 


Gordon C. Newland was born in Kingsport, Tenn., in 
1927. He attended Eastern Tennessee State College and 
the University of Dayton, receiving a B.S. in Chemistry in 
1950. He joined Tennessee Eastman immediately after 
receiving his degree, and has been employed as a re- 
search chemist since that time. He also is a member of 
A.C.S. Mr. & Mrs. Newland have one child, and currently 
reside in Kingsport. 


Marshall T. Watson was born in Blacksburg, Va., in 
1922. He received a B.S. in Chemistry in 1943 from 
Virginia Polytechnic Institute, and an M.A. (1948) and 
Ph.D. (1949) in Physical Chemistry from Princeton Uni- 
versity. From 1949-1952, he served as a research chemist 
with Tennessee Eastman, and was promoted to his present 
position of senior research chemist in 1952. He is a 
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laboratories for nearly five years, and results to be 
discussed here indicate that even unprotected poly- 
ethylene stands up sufficiently well after two years’ 
exposure to be suitable for at least some outdoor 
applications for this length of time. Furthermore, we 
have found certain nonpigment-type additives which 
offer promise as weathering stabilizers for this resin. 

In order not to wait many years for results of 
weatherability studies of plastics, ways have been 
sought to accelerate weatherability evaluation. One such 
method involves the use of an artificial environment; 
for example, an Atlas Weather-Ometer in which speci- 
mens can be exposed continuously to ultra-violet light. 
Such artificial weathering machines have been used in 
evaluating other plastics (6) besides polyethylene (2) 
Modifications of these machines have been made in 
an effort to make the results more realistic (2,7). 

A second method of accelerating weatherability 
evaluation is detection of weathering damage after 
relatively short outdoor exposure times, and before the 
damage has proceeded to failure of the plastic. This 
second method is the subject of this paper, and the 
following three means of early detection of weathering 
damage will be discussed: 

(1). Infra-red absorption measurement of carbony! 

groups formed; 

(2). Visual observation of crack development in 

stressed specimens; and 

(3). Loss of tensile elongation. 

Results will be compared with loss of tensile strength 
and toughness 


Test Procedure 


Except for some of the high-density samples, the 
polyethylenes tested were all commercial formulations 
Compounding with additives was effected by hot-milling 
on 6 by 12-inch laboratory rolls, internally steam- 
heated. Compression-molded sheets, 60 mills and %- 
inch thick, were used for outdoor exposure on the roof 
of our laboratories. Specimens were mounted on a 
rack facing south at an angle with the horizontal of 
36.5° (the latitude at Kingsport). 

Infra-red spectral measurements were made of the 
adsorption band at 5.8ly, which is due to ketonic 
carbonyl groups (8). In estimating the ketonic carbonyl 
content of unexposed samples, the molar extinction 
coefficient determined by Cross and co-workers (9) 
was used. 

For observing the development of cracks under 
stress, Ys-inch specimens were used. Our orig 
inal procedure used for this purpose paralleled that 
of the ASTM Proposed Method of Test for Environ- 
mental Stress-Cracking of Ethylene Plastics. In this 
ASTM method, a number of precautions in preparing 
specimens are recommended. However, these precau- 
tions were found to be unnecessary for the less severe 
cracking conditions outdoors. Thus, for our tests treat- 
ment with boiling water, slitting of the specimens with 
a razor, and the special handling techniques of the 
test method could be eliminated. 

Tensile tests were made on bars die-cut from 
compression-molded sheets, 60 mils thick, after weath- 
ering exposure, using an Instron testing machine at a 
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Fig. |. Actinic radiation out doors at Kingsport, Tenn., during 
1956. 


Strain rate of 100% per minute. Tests also were made 
at the same time on specimens from unexposed sheets 
which had been stored in a drawer. 

Flexural tests were run, using the Tour-Marshall- 
Olsen Stiffness Tester of ASTM Method D747-50 (13). 
However, instead of calculating the flexural modulus, 
as is done in the ASTM test, we calculated a flexural 
strength as the maximum outer fiber stress correspond- 
ing to the highest load-scale reading developed during 
the test. 

The active part of the sunlight was measured by 
the actinometer, using the uranyl oxalate solution 
described by Forbes and co-workers (10). By this 
method, the incident radiation is integrated effectively 
in the approximate wavelength range of 290-470 x, 
within which the damaging portion of sunlight is 
assumed to lie. Figure | is a plot of the actinic 
radiation outdoors measured by our actinometer at 
Kingsport, Tenn., by months for 1956, which was a 
typical, average year. The total actinic radiation was 
of the order of 50-60 meq. of oxalate. As can be seen, 
more than twice as much radiation was received from 
April through October as during the rest of the year. 
Weathering damage accordingly would be expected to 
be more severe over these months. Gouza and Bartoe 
verified this expectation in measuring deflection under 
load during outdoor weathering of acrylic plastics (11) 


Because of this difference in severity of exposure at 





different times of the year, outdoor exposure times re- 


exported herein have been converted to milliequivalents 
of oxalate decomposed. 

Weight-average moiccular weights were determined 
from light-scattering measurements by L. D. Moore, 
Jr. (12). 


Test Results 


Table 1 is a summary of observations on low- 
density polyethylenes without additives. The third 
column, stress-cracking resistance, is the outdoor 
exposure time (in milliequivalents of oxalate) required 
to start cracking in five out of 10 test pieces. The 
following two columns give the carbonyl content of the 
unexposed resin and the amount of carbonyl formed 
during exposure for 131 days (28.3 meq. oxalate) from 
May to the middle of September. The next two col- 
umns give tensile elongation at break, both before and 
after outdoor exposure from early May of one year to 
late July of the following year. The last column gives 
tensile elongation at break, after exposure from May 
1955 to October 1957. 

It is apparent from the table that, except for the 
second sample, all the polyethylenes showed about the 
same amount of carbonyl formation during exposure. 
This finding was somewhat surprising in view of the 
fact that the carbonyl content in the unexposed samples 
varied from no detectable amount for the Tenites to a 
high value for the last specimen sample. It has been 
suggested that light absorption by carbonyl groups in 
polyethylene is “largely responsible” for the photo- 
oxidation (13). It is entirely possible, of course, that 
carbonyl groups are present in the unexposed Tenite 
samples at a concentration below the level of detection 
of our infra-red test method. 

As seen in Table 1, carbonyl formation does not 
correlate always with other evidences of weathering 
break-down. The two samples with the greatest stress- 
cracking resistance showed lower carbonyl formation 
than the other samples, and the sample that showed 
highest carbonyl formation had the lowest elongation 
by far after 14.5 months’ exposure. It is obvious from 
our results, however, that the direct correlation shown 
between power factor increase and carbonyl formation 
(14) does not hold between loss of toughness and 


carbonyl formation. Changes in tensile strength during 


Table |. Outdoor Weathering of Low-Density (Commercial) Polyethylenes Without Additives. 


Sample Characterization 


Stress- 
Cracking Carbonyl! Content 
Resistance Arbitrary Units Tensile Elongation at Break, °/, 
Mol. Wt. by upon Formed During After 14.5 After 29.5 
Light- Exposure, Before 131 Days’ Before Months’ Months 
Melt Index Scattering Meg. Oxalate Exposure Exposure* Exposure Exposure** Exposure= 
7.1 ; ~ 340,000 2% 0.2 61.6 495 40 2 
2.1 470,000 24 2.0 95.3 700 20 11 
1.7 (Tenite 800) !,010,000 45 0.0 55.6 800 85 12 
0.3 (Tenite 810) 1,160,000 55 0.0 55.4 755 68 10 
1.9 1,410,000 25 0.6 58.1 860 68 10 
2.1 6,110,000 12.2 60.0 755 46 14 
28.3 Meq.oxalate 
** 69.1 Meq. oxalate 
#130.5 Meq. oxalate. 
a a a Ek a 
May, 1958 
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Fig. 2. Comparison of unprotected polyethylene with stabilized 
butyrate in modified Weather-Ometer. 


the first 14.5 months’ exposure varied from a gain of 
20% for the first sample to a loss of 20% for the 
Tenite Polyethylenes. 

It should be emphasized that for unstressed specimens 
of all these low-density polyethylenes no appreciable 
qualitative weathering damage was apparent after 14.5 
months’ exposure; the specimens showed little or no 
surface cracking, and still were strong and tough when 
handled. Thus, the loss of elongation after this length 
of time. in some cases more than 90° of the original 
value, should be considered as merely an indication of 
when practical failure may be expected in the future. 
We believe, furthermore that these results indicate that 
unprotected polyethylenes, at least in thick sections, 
would be satisfactory for many outdoor applications 
for periods of time in the order of two years. These 
applications are exclusive of electrical purposes, of 
course. For applications in which stresses are present, 
we are inclined to attach more importance to the 
stress-cracking results as indicative of practical outdoor 
life. The spread observed in cracking times from the 
first to the tenth sample was gratifyingly small, in 
general. 

For all the samples in Table 1, however, the last 
column shows that tensile elongation decreased to a 
low value after three summers’ exposure. For most 
applications, in fact, the samples would doubtless be 
unusable after this length of exposure, since there 
was considerable surface cracking of unstressed speci- 
mens. On the other hand, retention of tensile strength 
was reasonably good; for all the samples shown in the 
table, tensile strength after 29.5 months’ exposure was 
40-60% of the original value. 

Figure 2 is turther confirmation of the expectation 
of reasonably good weathering stability of polyethylene. 
In this figure, tensile elongation at break is plotted 
against exposure time in the Weather-Ometer, modified 
as described by Tamblyn and Armstrong (7), for un- 
protected Tenite Polyethylene Formula 800 and for 
plasticized, stabilized cellulose acetate butyrate. The 
polyethylene sample was a two-mil-thick film, and the 
butyrate was a five-mil thick film. Although poly- 
ethylene underwent considerable loss of elongation 
within the first 200 hours, retention of elongation 
thereafter was reasonably good. After 1,000 hours’ 
exposure, the sample showed no qualitative evidence 
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of break-down; neither did the Tenite Butyrate. Since 
practical experience has shown that Tenite Butyrate 
has good outdoor weathering stability for many appli- 
cations, we believe the same to be true for poly- 
ethylene. A word of caution should be given at this 
point, however: a single property should not be used 
as the only criterion for weathering break-down. Thus, 
in a recent report (15), it was concluded that medium 
soft-flow Tenite Butyrate containing 1% salol was un- 
suitable for more than a half-year’s outdoor use owing 
to loss of tensile elongation. Practical experience has 
shown, however, that this composition has a useful 
outdoor life of five years in many applications. 
Figure 3 gives further evidence of the weathering 
stability of polyethylenes. In this figure, the ratio of 
the flexural strength of the exposed specimen to that 
of the unexposed specimen is plotted against outdoor 
exposure time expressed in milliequivalents of oxalate. 
As pointed out previously, one year’s outdoor exposure 
is equal to 50-60 meq. of oxalate decomposed. Three 
different unprotected commercial polyethylenes are 
represented. The first two entries in the figure were for 
Vs-inch thick specimens; the last two were for 50-mil 
thick specimens. There is an initial increase in flexural 
strength, followed by a decrease at greater outdoor ex- 
posure times. After four years and one month outdoors, 
however, the two unprotected samples that were run 
this long retained 50% of their original flexural 
strengths. Despite cracking on the surface of the 
specimens, all were bent to the full 90° deflection in 
the stiffness tester without breaking. We believe these 
results indicate that polyethylene could be used satis- 
factorily in at least some outdoor applications for 
periods of times of the order shown here. One sample 
was stabilized with 1° resorcinol monosalicylate, and 
flexural strength still was higher after nearly five 
summers’ exposure than before exposure. Moreover, 
there was evidence of only very slight surface cracking 
on this sample after more than five summers outdoors 
Table 2 is a summary of observations on high-density 
polyethylenes without additives. The rapid deterioration 
of these samples was not unexpected, in view of the 
reported rapid embrittlement of linear polyethylenes in 
air at elevated temperatures (16) and their discoloration 


In air at room temperature (17). The unexposed samples 
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Table 2. Outdoor Weathering of High-Density Polyethylenes Without Additives. 


Stress- 
Cracking Carbonyl Content, Tensile Elongation 
Resistance Arbitrary Units at Break, %/ 
Density of upon rT Formed During After 
Sample, Exposure, Before 35 Days’ Before 53 Days 
G./MI. Meg. Oxalate Exposure Exposure** Exposure Exposure # 
0.968 i 0.2 0.8 236 4 
0.965 13 3.7 12.5 90 | 
0.957 5 0.0 8.9 — a 
0.954 33 1.1 10.5 — — 
0.938 50* 8.5 2.8 415 225 





Table 3. Outdoor Weathering of Tenite Polyethylene Formula 800 
Containing Additives Ineffective as Stabilizers. 


Stress 
Cracking Carbonyl! Content Tensile Elongation 
Resistance Arbitrary Units at Break, *, 
upon Formed During After 
Exposure Before 131 Days Before 14.5 Months 
Additive® Meg. Oxalate Exposure Exposure** Exposure Exposure# 
None 45 0.0 55.6 800 85 
Manganous stearate 15 0.0 150.6 680 5 
Copper N,N’ -disalicylidene 24 0.0 45.6 710 2| 
ethylenediamine chelate 
Copper stearate and p-tert- 28 0.6 56.9 750 68 


butylpheno! (5:50 mixture) 


Table 4. Outdoor Weathering of Tenite Polyethylene Formula 800 
Containing Additives Effective as Stabilizers. 


Stress- 
Cracking 
Resistance Carbonyl Content, Arbitrary Units Tensile Elongation at Break 
upon Amt. Amt. Formed During After 
Exposure, Before 131 Days 29.5 Months Before 14.5 Months’ 29.5 Months 
Additive* Meg. Oxalate Exposure Exposure‘ Exposure’ Exposure Exposure Exposure 
None 45 0.0 55.6 — 800 85 12 
Dilaury! 3,3' -thio- 72 0.0 28.0 Opaque 700 88 8 
dipropionate** 
2,4-Dihydroxybenzo- 71 0.0 5.8 7 600 370 a 
phenone 
2-Hydroxy-4-methoxy- 121 0.0 6.8 660 470 
benzophenone 
5-Benzylidene-3- 128 15.8 4.2 22.3 690 780 200 


hexadecy!-2-phenylimino- 
4-thiazolidone 

Resorcinol 68 0.0 4.7 — 515 525" 

monosalicylate 
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showed a wide variation in carbonyl content, as did 
the low-density polyethylenes (Table 1). There was con- 
siderable variation in carbonyl formation during ex- 
posure, and this measurement failed to correlate very 
well with other evidences of degradation. Thus, as 
seen in the table, the first sample showed outstanding 
resistance to carbonyl formation, but only fair stress- 
cracking resistance. Of the two samples with the 
greatest stress-cracking resistance, one showed high 
and the other low carbonyl formation. The specimens 
used for these stress-cracking measurements were only 
48 mils thick in order to make the surface stress 
comparable to that used in the low-density samples. 
The first and second samples underwent almost com- 
plete loss of tensile elongation in nearly two months, 
despite the fact that they differed widely in resistance 
to carbonyl formation. The last sample in the table can 
hardly be classed as a “high-density” polyethylene; its 
density of 0.938 places it near the top density limit of 
the “medium-density” range (18). However, it had 
much better stress-cracking resistance and retention of 
tensile elongation than the other samples. 

Table 3 shows results of weathering on Tenite Poly- 
ethylene Formula 800 containing 1% of various addi- 
tives that were ineffective as stabilizers. The first 
additive obviously accelerated breakdown; it accelerated 
stress-cracking, greatly increased carbonyl formation. 
and caused a serious loss of tensile properties. The 
next additive, a copper chelate compound, reduced 
carbonyl formation somewhat, as claimed in a patent 
(19), but actually accelerated stress-cracking and loss 
of elongation. On the other hand, a mixture of copper 
stearate and p-tert-butylphenol had little effect on car- 
bonyl formation or tensile properties, but accelerated 
the stress-cracking. These results again emphasize the 
danger of relying on a single change (especially car- 
benyl formation) to predict over-all weathering damage 

Table 4 shows results of Tenite 
Polyethylene Formula 800 containing 1% of various 
additives effective as stabilizers. It should be noted that 


weathering on 


these are typical examples, chosen from results on a 
number of stabilizers in order to indicate the ranges 
of protection that can be achieved, rather than to 
emphasize any single stabilizer. The first additive, used 
at only 0.5% concentration, suppressed carbonyl forma- 
tion slightly and increased stress-cracking resistance 
but was ineffective in preventing loss of elongation at 
either 14.5 or 29.5 months’ exposure. The substituted 
thizolidone, on the other hand, showed outstanding 
ability to suppress all three types of weathering damage 
As of late January 1958, none of the 10 specimens of 
this formation had reached the stress-cracking point 
Since exposure was started in May 1955, this represents 
more than three summers’ exposure. Carbonyl forma- 
tion was low, even after 29.5 months outdoors. Reten- 
tion of tensile properties was excellent; after the first 
14.5 months, there was no loss of tensile strength or 
elongation. Even after 29.5 months, this sample had an 
elongation of 200%, and the tensile strength still was 
three-fourths of the original value. Moreover, the un- 
Stressed specimens of this composition have shown 
no qualitative evidence of weathering damage to date: 
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surfaces still are smooth, with no cracks or checking. 
We predict, therefore, excellent outdoor service for 
this formulation. 

The two substituted benzophenones suppressed 
weathering damage for the first 14.5 months, but failed 
to prevent loss of elongation after 29.5 months. Despite 
almost complete loss of elongation after this exposure, 
however, the first of these additive-containing com 
pounds still retained more than 80% of its original 
tensile strength. The other composition, however, was 
badly degraded, since tensile strength had decreased 
to less than one-third of the original value. It would 
appear, therefore, that these substituted benzophenones 
effectively suppress outdoor weathering damage for 
some time more than 14.5 months and less than 29.5 
months (perhaps because they are lost by oxidation) 
Stress-cracking resistance of the first of these two 
compositions was only slightly more than 14.5 months 

The first three stabilized compositions in the table 
were Opaque to 5.8l, infra-red radiation after 29.5 
months’ exposure. The high carbonyl value of the un 
exposed thiazolidone-containing composition is evidence 
of the fact that the carbonyl group of the thiazolidone 
ring absorbs radiation at about S5.8lu. The carbonyl 
group of the benzophenones, on the other hand, ab 
sorbs at higher wavelengths (20) and, hence, does not 
show up in our carbonyl measurements 

The last composition in Table 4 showed superior 
flexural strength retention (see Figure 3). In view of 
the results in Figure 3, it is somewhat surprising that 
this composition had no better stress-cracking resistance 
than the first two stabilized compositions shown in the 
table. Other weathering tests are not complete on his 
composition, but it showed lew carbonyl formation and 


no loss of elongation after one year’s exposure 


Summary and Conclusions 


lhree methods of detecting early weathering damage 
in polvethylene have been discussed formation of 
ketonic carbonyl groups; development of cracks in 
stressed specimens; and lost of tensile elongation. I 
unprotected polyethylenes, carbonyl formation during 
outdoor weathering did not always correlate very well 
with stress-cracking resistance or loss of elongation 
Caution its indicated, therefore, in using carbony! 
formation as the only measure of weathering break 
down. Despite its reputation for poor weathering 
stability, unprotected polyethylene in thick sections was 
shown to retain sufficient toughness and tensile proper 
ties after two years’ outdoor exposure so as to be 
considered suitable for at least some outdoor 
applications. 
carbony] 


For polyethylene additives, 


formation 


containing 
correlated well with the other two 
measures of break-down only’ with the _ best 
(5-benzylidene-3-hexadecyl-2-phenylimino-4 
thiazolidone). This stabilizer showed excellent ability to 
suppress all three types of weathering damage. A com- 


position containing 1% of this thiazolidone had good 


stabilizer 


tensile properties after three summers’ outdoor exposure 
and, consequently, should give good outdoor service 
Several other stabilizers suppressed all three types of 
(Continued on page 455) 
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Knd—-Use Correlation 


Vonsanto Chemical Co. 


of Styrene Container Testing 


Some field-performance conditions for styrene containers and coffee cups can be 


correlated with laboratory tests, but further work on this subject is required. 


THIS article is confined to our study of container 
applications for general-purpose and rubber-modified, 
styrene These containers 


s-ounce cotfee cups 


were made by injection molding. Sheet-formed con- 
tainers and cups were not utilized because there are, 
at the present time, no commercial-volume manufac- 
turers of these types, and the processes involved are 
still under development. 

Within the past several years, the plastics packag- 
ing industry, and particularly that segment which 
utilizes styrene, has grown to maturity and has fully 
accepted its responsibility as a participant in a dy- 
namic consumer economy 

Where styrene containers were used initially as 
stock containers for the ice cream or cold package 
market, many different types of foods are packaged 
and stored today in styrene containers for mass-mar 


keting purposes. Where styrene previously had no util- 


ity at all in the hot-drink cup market solely because 


of economic factors, it now has established a foot- 
hold in this market because of techniques enabling it 
to be molded and sold competitively on its own merits. 
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Ihe introduction of styrene stock-food containers 
and 7'4-ounce coffee cups brought with it the pre- 
requisite that characteristics of the items be accept- 
able in all stages of production, shipment, packaging, 
storing, and merchandising. As with any new applica- 
tion, the rate of the new market's expanding accept 
ance will determine how these problems will be faced 
and met. It is apparent in the sales expansion that 
the majority of the problems will be solved successfully 
to the satisfaction of the food packager, molder, and 
consumer 

The studies upon which this paper is based deal 
with continuing aspects of quality in critical areas, 
and the need for a suitable test program. Realizing 
there would be an expansion of applications for these 
packages, it became necessary to correlate field prob- 
lems with container characteristics. If the container 
could be improved or even pre-tested statistically be- 


fore shipment, end-use problems would be minimized 




















One of the phases of our laboratory work was an 
attempt to pick up those fine differences that possibly 
could result in field deficiencies. We also have at- 
tempted to relate these to packaging problems involv- 
ing specific foods. We believe that the areas chosen, 
correlate with some of the more 
confronting acceptance of 
market place. 


vexing problems 


styrene packages in the 
Let us treat separately the one-pint container and 
the thin-wall impact-styrene drinking up. 


One-pint Containers 


The first one-pint, general-purpose styrene containers 
were of heavy wall section (0.050-0.060-inch thick) 
and so of substantial strength. These containers essen- 
tially were of “re-use” type, with the thick walls pro- 
viding more than adequate resistance against abuse 
and breakage during actual usage. The advent of 
thinner walled styrene containers (as thin as 0.035- 
inch wall) to meet market economic acceptance on 
a mass volume-distribution basis resulted in several 
different types of problems. 

Table 1 relates some possible manufacturing prob- 
lems with potential marketing deficiencies. 





Table |. Product and Market Deficiencies of 
Plastic Packages. 


Market Deficiency 





Product Deficiency 








1. Weak Bottom from Strain, |. Cracking up on freezing or 
caused by packaging of the upon handling of loaded 
material during molding. container. 

2. Weld on wall side at top 2. Snapping-off during hand 
rim, caused by a core shift. ling at the 

3. Lip fracture caused by service area. 
strain ejection, or dropping 3. Lid pulled off during pack 
(with styrene); Lid too aging or subsequent hand- 


packager or 


tight because of excessive ling. 
shrinkage (with styrene or 
polyethylene). 

“ 





Let us consider how each one of these product de- 
ficiencies could possibly be ascertained by prior test- 
ing to prevent subsequent resentment over a package 
deficiency in service. 


Weak Bottom 


During the injection molding process, packing of 
the styrene may occur at the gate area of the center- 
gated container bottom. Packing, which normally can 
occur from too much material feed, too long an in- 
jection dwell, or too high a pressure, can produce 
Stresses in this critical area of the molded container. 
It is here that the full weight of the packaged ingred- 
ient rests, and where it is dropped when placed in 
the cold cabinet. Even “stringing” (pulling out of sty- 
rene from the nozzle) at the gate during molding can 
produce stresses due to the high-tensile pull as the 
container is ejected. 

Io ascertain a level of performance adequate for 
field usage, (1). several conditions are determined by 
holding cycle adjustments where one condition under 
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Fig. 1. Schematic drawing of free-falling ball-drop impact test 
for thin-wall plastic containers. 


crossed polaroids shows up minimum welds; and (2) 
these containers are tested as described below with 
an arbitrary level of performance established as a 
criterion for eventual reference. 

Ihe test consists of the ball drop technique (see 
Figure 1). An electro-magnet is used to hold a ball 
of specific weight that is set to release at a specific 
height where testing is initiated. The electro-magnet is 
turned on to hold the ball, and turned off to release 
the ball. We whether or not the container 
breaks on impact. Arbitrarily, a '4-inch crack in the 
container wall is considered a break and, from this, 


record 


PLASTICS TECHNOLOGY 














re amar ee 






the strength level of the container bottom is ascer- 
tained 

[his method measures impact resistance, and Is an 
attempt to correlate with possible sharp blows during 
handling that could fracture the bottom. It ts ade- 
quate for comparing resistances to shock impacts of 
the containers under these conditions. As such, it may 
be used to differentiate among resins of different 
strength levels, and should be useful in correlating 
container strengths at various wall sections 

An alternate method of testing would be to utilize 
different ball weights and establish which weight at 
the same height fractures the container. This would 
utilize ball weights at which 50° of the samples fail; 
these are referred to statistically as the mean-break 
strengths. [hese can be converted into terms of energy 
absorbed on impact by multiplying ball weight by the 
height at which it is dropped. For screening purposes, 
we feel that the specific weight ball dropped from 
varying heights is sufficiently fast and adequate for 
the results desired 

[his test can be used to determine at what process- 
ing point in the molding operation does some variable 
go out of control, and bottoms become weaker. It 
should be realized, however, that considerable data 
must be accumulated before significance can be at- 
tached to the results obtained. At least 2-3 dozen con- 
tarners should be tested when using the ball drop tech- 
nique. Typical figures (average) for ball drop test on 
a specific 16-ounce container bottom are shown in 
lable 





Table 2. Ball Drop Test Results on a 16-Ounce 
Container Bottom. 
Ball Drop (5'/2 gram ball) 


Distance, in feet, to crack con 
Cavity tainer bottoms 50°% of the time 


1.0 
1.1 
1.3 
1.3 
1.1 
1.5* 





on ee a a. 





Stressed Sides 


A source of weakness in molded containers is due 
to plastic setting up or hardening rapidly on the cav- 
ity wall surfaces, thus not allowing for sufficient flow 
of the material through the center section between 
these hardened or “skin” surfaces. High pressures are 
required to obtain complete fill of cavity. This effect 
of inadequate flow into the cavity creates weakness 
in One direction, which is known as orientation. The 
orientation effect is the one which is most difficult to 
minimize, but certainly is one of which we should be 
aware. 

For the purposes of this discussion, the term “thin- 
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wall” encompasses all wall sections below 0.030-inch 
in thickness. Below this wall section, the orientation 
effect is more severe. Frequently, either the core shift 
or welds cause poor side-wall strengths, and these re- 
sult in poor-quality containers that often split along 
the sides in the cold box because of too high a strain 
from the packaged ingredients, or when hit accidently 
by another container during handling. In testing for 
this deficiency, either a ball drop or a compression 
test can simulate this effect. 

Iwo conditions of end-usage and package handling 
are reproduced with the ball-drop test: 

(1). Filled Containers: To simulate conditions where 
the container is loaded with the ingredient, a mandrel 
is employed and the ball strikes a rigid, inflexible sur- 
face, Causing rupture. 

(2). Unfilled containers: Some containers crack 
from handling or shipping when empty. Therefore, 
containers also are tested by ball drop without the 
mandrel. In effect, the container flexes and absorbs 
energy before fracture. At 0.030-inch wall thickness 
or below, flexing or absorption of energy does take 
place before rupture, and a mandrel should be em- 
ployed. At the greater wall-thickness section, very 
little or no flexing occurs, and a mandrel is not re 
quired. 

An empirical hand test often is employed by the 
end-user to test the strength of the container. Here, 
a cup is held in the hand, and the thumb presses in 
ward on the walls. Fracture occurs along the direction 
of orientation. To simulate this type of flexure (actu- 
ally a measure of tensile elongation), a test was de- 
vised using a compression technique. This test will be 
described more fully in the article section discussing 
cup testing. 

An Instron testing machine is used. This is a com- 
pression-tension instrument that can be adjusted to as 
fine a measurement as a two-gram force. The con 
tainer is placed in the anvil and the cross-head moves 
downward in compression at various speeds (see Fig- 
ure 2). Known acceptable containers were used to 
establish initial criteria of performance. Breakage, or 


tensile weakness, then was determined 


Lip Strain 
An essential part of package design ts the lid-to 
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Fig. 2. Flexure test for thin-wall plastic coffee cups, using 
Instron Tensile Tester with compression cell. 
























container fit. If the lip is highly strained or not filleted 
sufficiently, possible fracture at this junction of the 
wall and lip may occur. Frequently, when polyethy- 
lene lids are used, shrinkage of the lid may be out 
ot control and either too tight or too loose a fit may 
result. As a consequence of excessive tightness, the 
lid may produce shearing forces inward that actually 
shear the lip from the container body. A_ standard 
go-no-go container/lid fit should be employed to 
check periodically the performance of the lid. Un- 
fortunately, new lids must release their shrinkage 
strains; therefore, it is recommended that they not be 
tested for several days. The package should be filled 
with an ingredient, since some force upward on the 
lid will heighten the shearing effect inward on the lip’s 
beaded area 

Strength testing of styrene lids may be undertaken, 
utilizing the ball-drop impact test previously described. 
This test has correlated well with field experience. 
Table 3 indicates a range of results achieved with this 
test method. 





Table 3. Ball Weight (3.53 grams) Results on 
Lids 


Wall Thickness, Ball Drop Height, 





Cavity Inches Inches 
. 0.025 18 
2 0.028 30 
3 0.027 33 
4 0.027 28 
*Cavity | is considered inadequate for end-use perf 
vestigation it was found that a higher order of strain wa 
during the molding operation from ejection. 





Chemical or Ingredient Attack 


Polystyrene has a broad range of resistance to chem- 
ical attack. Chemical resistance is improved slightly 
by the usage of the rubber-modified resins, as com- 
pared to the general-purpose types. Certain types of 
strong acids and alkalis, as well as selected solvents, 
will attack styrene. Molding conditions also can de- 
termine the degree of chemical resistance by the high 
or low level of molded-in strains in the part. 

Complete chemical attack is not necessary to ex- 
clude a material used to package ingredients. If only 
surface attack occurs, the styrene may lose its utility 
as a see-through container. Also, physical strength 
properties, such as tensile elongation, can be lowered 
by chemical attack, especially in highly-stressed con- 
tainers. As with the polyethylene blow bottle, many sty- 
rene containers are used in applications where evident 
borderline attack occurs and the package, as well as 
its ingredient, loses its utility. Thus, careful scrutiny 
of the end-use by the material supplier, molder, and 
packager is important. 

We have found that chemical attack is doubled for 
every 180° F. increase in temperature above room 
temperature and, therefore, ambient temperature stor- 
age conditions are important to the test definition. We 
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have utilized an air-oven test which correlates with 


chemical attack under accelerated aging conditions. 

A circulating air oven at 160° F. is employed, and 
molded pieces of polystyrene are immersed (or in ac 
tual physical contact) in the ingredient for a period 
of seven days in the oven. After this period of time, 
the molded pieces are observed for crazing, cracking, 
and tensile elongation properties often are tested to 
determine if any lowering of this property has occurred 

Hair-line crazing (surface etch) or cracking gener 
ally will indicate that the ingredient should not be 
packaged in polystyrene. Sometimes, however, impact 
styrene can be employed in the application because of 
the material's higher critical tensile elongations. Where 
general-purpose styrene would be borderline, high-im 
pact styrene could be satisfactory. 

An example of how this test can be Useful is illus 
trated by the following case history. A major packager 
was using general-purpose, stock, 16-ounce containers 
for a particular vegetable salad. The beaded rings of 
the containers were shearing off when the lid was placed 
in the container after the latter had undergone 24 
hours of storage in the chill room at 40° F. The salad 
was tested under the conditions of the oven-aging 
procedure, and it was found that it etched the sty 
rene, with the crazing marks being noticeable In re 
lating this fact to the actual end-use problem, it was 
ascertained that one or more of the ingredients of 
the salad oil attacked the styrene at a point of weak 
ness in the beaded rim where no fillet was used, so 
that a high stress concentration was present. Some 
salad oil was trapped between the beaded rim and the 
polyethylene lid. Since the polyethylene lid always had 
a slight tension fit, it placed shearing stress on the 
beaded rim. This lip, weakened by the attack of th 
salad oil, smeared off, making the container unusable 
Changing of the salad oil ingredients was not possible. 
but the usage of other type salads without these craz 
ing ingredients allowed the container to be fully util 
ized. 


Moisture Vapor Transmission 


An important feature of any packaging material is 
its utility as a vapor barrier. Thus, the moisture vapor 
transmission test, is a most important measurement of 
the usefulness of polystyrene in certain packaging end 
use applications 

Specific testing was performed with many different 
types of package items, such as coffee, bouillion, con 
centrates, etc. The testing was performed in a moisture 
vapor transmission chamber (a closed chamber) at 90% 
humidity and 100° F. temperature. The passage of 
moisture during the test period was a measure of the 
hygroscopicity of the food and/or the effectiveness 
of the vapor barrier. If the ingredient taste was af- 
fected by moisture, the samples always were sent to 
the packager’s customer for final taste analysis. 

Since moisture vapor transmission can be related 
very accurately to thickness of wall section and type 
of seal at the lid, data is being accumulated on the 
effectiveness of styrene as a moisture barrier for many 
different types of foods. While thicker walls in styrene 
pint containers may enable them to be an improved 


PLASTICS TECHNOLOGY 














hl i tae a Dar Rea 

















moisture barrier, economic competitive conditions de- 
mand a thin-wall (a maximum of about 0.040-inch 
in thickness is allowable for most markets). As yet, 
we have not found a coating that will inhibit moisture 
transmission to any significant degree on styrene con- 
tainer walls. This type of coating, if it is found, may 
well be the panacea to the moisture-vapor transmission 
problems of styrene 


Thin-Wall Cups 


During the past several years, considerable molder 
engineering efforts and most tooling developments on 
styrene drinking cups have been in the areas of pro- 
ducing parts with thinner walls. The results of the 
molder’s efforts produced a logical development; the 
thin-wall coffee cup of 0.014-inch wall section. These 
cups, because of their property attributes of no taste 
and good design, enabled competition against low cost 
paper cups. Needless to say, however, some problems 
were encountered when these cups were first intro- 
duced to the market. One of these was cracking on 
the cup side due directly to movement of the core 
during molding, so that one side of the cup became 
thinner than the other 

Drinking cups may be subjected to flexural stress 
when held between the thumb and forefinger of the 
hand. When this flexure (actually tensile elongation) 
proceeds beyond the material's and part’s capabilities, 
fracture or splitting parallel to the oriented direction 
results. If any core shift occurred in a cup 0.014-inch 
it would be severe indeed on a percentage basis. For 
instance, a 0.002-inch core shift in a 0.040-inch thick 
cup is only 5%, but the same core shift in a 0.014 
-inch thick wall cup is 14% 
is much greater. It was felt that any core shift would 


be undesirable, but it was admitted that some certainly 


so that the consequence 


would result. The problem was to locate the point in 
time at which the shift started to become serious 


enough to warrant correcting during manufacture 


Tensile Fracture Test 


It was felt that a true measure of this tensile frac- 
ture problem would be a mechanical simulation of 
this technique. A test was developed by our company’s 
Research Laboratories which we believe simulates the 
effect of pushing in the cup side-walls by pressure of 
the thumb and forefinger 

The machine used is an Instron Tensile Tester, and 
the test method employs a compression cell strain gage. 


instead of a tensile cell. The cup is placed in a sta- 


tionary anvil (see Figure 2), and the cross-head moves 
down at a specific rate of speed until fracture occurs 
The thinnest wall (i.c. that of the greatest core shift) 
is placed horizontally or parallel to the machine base 
The point at which fracture occurs is noted on a load- 
deformation chart (see Figure 3) that is driven at a 
constant rate 

We were able to pick up a difference between cavi- 
ties, and between various materials used. This was 
indicative that each material had its own moldability 
capabilities (i.e., pressure-temperature relationship) and, 


of course, physical property levels 
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TENSION BEING APPLIED 
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Fig. 3. Typical chart obtained in flexure test of thin-wall coffee 
cup. Pen attached to strain gage traces force application vs. 
cross-head travel. 


An interesting fact was that all cups showed a wela 
phenomena at the point of greatest core shift; this is 
where the fractures first appeared on flexure, but were 
not noticeable visually until strain was placed on the 
cup during the testing procedure. Some data from 
this run is shown in Table 3. 

In analysis of these results the following points are 
of interest: 

(1). Failure actually occurred at the thin side of 
each cup (where a weld was present). Consequently, 
this test actually measured the strength of this flaw 
for each cup, rather than the actual strength proper- 
ties inherent in materials. The strength of this flaw, 
however, could be related to the relative tendency of 
the material to effect a strong weld. If there was no 
core shift, this test could be a true measure of part 
design strength, but we have not encountered thus far 
any cups that are constant in wall section through 
360° of arc. Inherently, the injection molding process 
tends toward shifting the core. 

(2). The stress required to reach critical deflection 
of the cups is dependent on some exponential factor 
of the thickness of the sides. This also is complicated 
by the core shape of the cup. 

We do not feel that these test methods are the ul- 
timate criteria of end-use performance. Field perform- 
ance is a most difficult condition with which to corre- 
late. Different techniques of handling from one pack- 
age to another, different storage conditions, and, in 
particular, different container designs leave many ques- 
tions that still remain to be answered. 

For example, we have found that apparent “tough- 
ness” of a container sometimes can be a difficult thing 
to define. Illustrative of this would be to take a thin- 
walled drinking cup and design it with four different 
lip designs (see Figure 4). Cup “A” offers the least 
resistance to inward flexing, and Cup “D” the maxi- 
mum. This measurement, of course, would be a cri- 
terion of “stiffness” or rigidity, but Cup “A” appears 
subjectively to be much tougher. The cups from “A” 
to “D” illustrate degrees of rigidity, and progressively 
offer more resistance to inward flexing. This illustrates 
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one of the problems of correlating small differences 


in cup and container design and, of course, in wall 
section, with ultimate end-use performance. 








Table 4. Flexure Strength Measurements of 
Thin-Wall Coffee Cups. 


Strength, Pounds 
Cavity Individual Cups Average 


! 2.43 2.18 
2.20 
2.02 
2.25 
2.02 








2 1.90 1.81 
1.69 

1.80 

1.76 

1.92 


! 2.50 2.46 
2.37 
2.39 
2.52 
2.54 


2 2.16 2.01 
2.15 
1.80 
2.06 
1.90 


84 1.86 
BI 
.94 
85 
87 


2 1.70 1.78 
1.79 

78 

1.82 

1.83 


2.25 2.44 
2.30 
2.55 
2.34 
2.75 


2 2.20 2.22 
2.27 
2.41 
1.95 
2.26 


| 2.16 2.23 
2.04 
2.41 
2.50 
2.03 








Future Outlook 


It is believed that we have demonstrated that it is 
possible to correlate some field performance conditions 
with laboratory testing when utilizing styrene containers 
However, there are many areas where test correlation 
can be improved and new tests developed. 

The growth of styrene in the packaging market is 
such that end-use performance must be considered 
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Fig. 4. Four designs for thin-wall coffee cups of constant wa 





thickness showing progressive resistance to nward flexing 


more caretully. The development of tests to screen 
out improper applications should be considered 
necessary function of the material supplier, the mold 
and the packager. 








Lab worker faces 2,200° F. in comfort. 


° mM re 
High Temperature Visor-Mask 
Research and other personnel who must observe 
molten materials no longer need risk burns and discom 
fort, thanks to a recent development by New York At 
Brake Co.’s Vacuum Equipment division. The firm has 
developed a coating which, when vacuum deposited on 
a plastic mask, effectively reflects 95° of the infra-red 
rays without affecting vision. This means that the 
worker can face radiant heat above 2,000° F., while 
temperature between visor and face remains at 80° F 
Material used for the mask is CR-39, Pittsburgh Plate 
Glass’ specialty polyester resin, which features both 
optical clarity and high temperature resistance. NYAB 
can deposit their coating on any plastic with a low 


vapor pressure; 1.¢., some acrylics, styrenes, and PVCs 


PLASTICS TECHNOLOGY 





¥ 


























GORDON B. THAYER, Plastics Specialist 
Plastics Technical Service 


Dow Chemical Co., Midland, Mich. 


What a Plastics Engineer Should Look For 


When Planning to Buy An Injection 


Molding Machine 


PLANNING the purchase of injection molding equip- 
ment is extremely important. The planning should be 
made as far in advance as possible, and someone 
should have responsibility for the entire planning op- 
eration. It is reasonable to place this responsibility in 
the engineering department, but there is need to con- 
sider all aspects of the purchase and, therefore, all 
departments should be consulted and urged to con- 
tribute their ideas. Several major areas of planning 
may be listed. Some of these are beyond the scope of 
the engineering department, but the factors involved 
often are more important than the engineering consid- 
erations. 


Proposed Use 

The immediate and future needs for the next five 
years must be considered carefully. The general man- 
agement and the sales department will have a great 
deal to say about the kind of work that the machine 
will be expected to perform in the molding plant. It 
is Suggested that a survey of jobs that have been done 
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in the plant should be made; and the sales department 
should be asked to write out some predictions of the 
needs of the plant during the coming years. 

The machine under consideration may be a special 
or a universal machine. If automatic, high-volume pro- 
duction is desired, a specialized machine may well be 
the kind that should be purchased. For custom mold- 
ing and short runs, a universal-type or standard model 
is likely to be considerably less costly for the initial 
purchase. One question which should be considered 
very carefully is how long the machine will remain 
competitive in the industry. This requires careful en- 
gineering evaluation of the machine specifications and 
of the tasks that it is likely to be required to perform. 

The question of the type of heating and injection 
means often is subject to debate. Conventional or single- 
ram injection machines have been considered to be the 
thing to buy in sizes up to 16 ounces while preplasticiz- 
ing-type machines have been considered desirable only 
for the larger size machines. However, preplasticizing 
has been employed on machines as small as four ounces 
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in rated capacity, and the results have been good. Pre- 
plasticizing offers many advantages besides large size 
shots. 

The problem of what to do with the machine that 
is to be replaced by the new one generally is left until 
last. Sometimes the salvage value of the metal in the 
machine is worth more to the molding plant in the 
long run than a trade-in allowance. If a machine is 
obsolete, it certainly should not be kept in the mold- 
ing plant. If it is obsolete in one plant, it is likely to 
be obsolete anywhere else it is used. 


Principal Specifications 

Builders of injection molding machines publish a list 
of specifications which may be called the principal 
specifications of the molding machine. There are many 
other specifications that usually are not published in 
the sales and warranty literature of the manufacturer. 
The principal specifications will vary in their degree of 
importance to a given molding plant. The proposed use 
of the machine will have a great deal to do with the 
order of importance of the specifications. It will be 
necessary for the planner to arrange the principal 
specifications in the proper order, and provide some 
system of attributing the proper weight to each of the 
items. A molding equipment salesman will consider this 
list in his own order of importance because of various 
competitive advantages that he feels he has. However, 
this is not the order of importance to the buyer. 

It is well to examine the specifications, prints, and 
descriptive information for modern design features. 
Convenient location of the power plant for the mold- 
ing machine is extremely important. Sometimes it may 
be placed where it is most convenient for the user, 
regardless of the standard location of the plant on the 
machine, as shown in the catalog. Another feature of 
modern design which has been discussed at great length 
is the provision for multiple nozzles. If there is a need 
for them, they should be specified on the machine, but 
if there is no foreseeable need, their added cost is not 
necessary. 

The heating cylinder specifications are extremely im- 
portant. Standard ratings of plasticizing capacity have 
been established. These standard ratings, however, can- 
not apply to all molds. Each mold has different mold- 
ability demands and, therefore, the plasticizing rating 
is a matter of specific molds and is likely to continue 
to be so. Sometimes it is possible to determine a prac- 
tical plasticizing capacity based on the experience of 
the machine maker with molds of various kinds en- 
countered in plants where their machines are used. A 
discussion of the actual use-experience of the machines 
is likely to lead to much better understanding of plas- 
ticizing capacity. Purging is an important matter in 
some plants because of frequent color or material 
changes. Other plants will not expect to change ma- 
terials or colors very often, and may wish to have some 
other and more important feature than easy purging. 

The speed of the molding machine and its power 
are important considerations. The motor horsepower 
roughly determines the speed of clamping and injec- 
tion, and is one of the largest factors in determining 
the cost of the machine. High-speed injection has been 
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recommended for some time, and the newer molding 
machines have increased power plants with optional 
additional pumps and motors. It will be necessary to 
weigh the cost of such equipment against the actual 
needs in the molding plant and the possible extension 
of the scope of the molding plant in the future into 
what may be profitable operations. The number of dry 
cycles per hour is an important specification. This is 
especially true for machines that are to be run on more 
than four cycles per minute. The type of pump and 
the maximum pressure in the hydraulic system is a mat- 
ter best left to the builder of the machine. Presumably, 
he has enough experience to know what is the best 
all-around arrangement and, if it is left to him, he 
must assume the responsibility for performance. 

The tonnage requirements for clamping are subject 
to controversy. The rule-of-thumb that states the ton- 
nage should be one ton per square inch of projected 
area of molding is very much an approximation. As 
the area of moldings increases, it has been found to 
be impossible to maintain this ratio. For example, large 
area moldings of 1,500 or 1,600 square inches have 
been molded successfully in presses having 1,000 tons 
of clamping force. Molding machine manufacturers in 
the United States generally have provided sufficient 
clamping tonnage commensurate with machine build- 
ing costs. This is true also of the clamping methods 
which have been employed. Toggle clamps, modified 
toggles with wedges, and hydraulic clamping systems 
all have proved very satisfactory. This should be left 
as a matter of preference with the individual molding 
plant, and probably the clamping method should be 
placed far down on the list of importance in the prin- 
cipal specifications. 


Optional Equipment 

A great deal of optional auxiliary equipment is 
available. Enough different kinds of equipment are 
available as to make it possible to provide two or more 
attachments that do the same thing. A weigh feeder 
may be the control device selected to measure the 
amount of material that is placed in the mold. Nozzle 
pressure control devices also are available, and will 
perform a function similar to that of the weigh feeder. 
The combination of both types of equipment is help- 
ful, but probably not necessary. 

Some other features of injection molding equipment 
often are discussed in planning. A stuffer that brings 
the plunger part-way forward in preparation for the 
next injection stroke can be supplied on most molding 
machines. It has been suggested that this is a time- 
saving device, but it actually is of much greater ad- 
vantage than the second or two it may save. Forcing 
the plastic to be under some pressure in the injection 
cylinder during the curing time of the part allows bet- 
ter heat transfer, and probably increases the heating 
efficiency by as much as 10%. 

The safety-clamp closing feature can be added to 
most injection molding machines. This device cuts off 
the high pressure from the clamp end and, in some 
cases, opens the press if any resistance is encountered 
(such as a molded part that did not eject completely). 
For automatic operations, this is a necessity. It is not 
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necessary for custom molding operations to be under 
control of a press operator, but it is helpful for the 
few cases where the mold may be closed on a non- 
ejected part. 

Hopper feeders and preheaters also are useful aux- 
iliary equipment. Preheating the granules properly can 
increase the heating efficiency of a machine. 


Maintenance and Service 

The availability and quality of factory service on in- 
jection molding equipment is an important principal 
specification. If the molding plant is large and, there- 
fore, can afford to have its own maintenance crew, 
factory service becomes less important. However, serv- 
ice On spare parts always is important. 

Convenience of mechanical, hydraulic, and electrical 
maintenance is an important consideration. Details on 
the machine should be made available to the mainte- 
nance department for suggestions; sometimes, their 
preferences can be incorporated into a new machine 
without additional cost. 


Pioneering Opportunities 

Sometimes there is opportunity to try out new de- 
sign features to the advantage of both the buyer and 
the builder. Generally, some special feature is in the 
back of the mind of someone in the molding plant, 
and this may be added to the machine if there is time 
to wait for the machine to be built. A consideration 
of the unique features in the various molding machines 
available should be made. Whether the unique features 
will be useful or detrimental is a question that has to 
be answered individually, based on the needs of the 
specific molding plant. Sometimes, such features can be 
the deciding factor in the purchase of a machine, espe- 
cially when other factors more or less are equal. 

An ideal accomplishment for a new molding machine 
is to provide 20% increased productivity compared to 
existing equipment, and have the potential of provid- 
ing a further increase of 2% per year for the next 10 
years. The earning power of a machine has to be in- 
creased during its life, else it may not be able to 
amortize itself before being worn out. 


Plant Lay-Out Preparations 

Careful planning should be done as completely as 
possible during the consideration stage for buying a 
new injection molding machine. If the machine is to 
be installed in an existing plant, it will be necessary 
to find room for it and provide power, water, air, and 
sewer facilities. The cost of such provisions often can 
be reduced if a period of several weeks or months lies 
ahead before the new machine is to be delivered. 
Changes which have to be made as part of regular 
maintenance can be made with the idea in mind of 
providing for the new machine when it arrives. 

When a brand new plant is being set up, the plan- 
ning can be different. However, it probably should be 
more elaborate to provide for future needs. 


The Machine Builder 


The reputation of the machine builder always is an 
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important consideration. It is well worth spending a 
considerable amount of time talking with the builder 
about his machinery so as to make some evaluation of 
his intentions and his abilities. 

Many times the question arises whether a new ma- 
chine should be the same brand as others already 
in the molder’s plant. Operators come to know indi- 
vidual machines well, and often are reluctant to try 
to operate another type that looks different. After a 
few weeks of operating a different kind of machine, 
on the other hand, some operators prefer to stay with 
it rather than go back to the previous type. The reason- 
ing for staying with the same kind of machine is based 
on requiring a minimum stock of spare parts, but this 
is not always the best reason to continue with the same 
machine builder. If more appropriate machines are 
available from some other manufacturer, it is not very 
good planning to continue with the same line of ma- 
chines for the stock-part reasoning. Many times when 
machines are old, they require frequent repairs and a 
large stock of repair parts. Possibly, this should be a 
signal to consider replacing more machines. 


Financial Arrangements 

Price comparisons between machines must be made 
carefully. It takes time to weigh the various bids in 
order to determine what is being offered for the money. 
A numerical difference between two prices is merely 
numerical, and does not indicate the difference in value 
of the machines. There is no way to determine this 
difference in value without comparing the over-all bids. 

Financing terms, trading in old machines, and reselling 
services are considerations that must be met and solved. 
An old machine will not look as good to a prospective 
buyer as it looks to its present owner, because the buyer 
does not know enough of the history of the machine. 
This is a fact that should be remembered when esti- 
mating the resale value of a machine. 

The availability of a machine may be highly im- 
portant because planning has not allowed sufficient 
time to wait for a machine that may be more desirable, 
but is not available as soon. Machines sometimes be- 
come available before place is prepared for them in 
the molding plant. This can be as much of a problem 
as not having the machine available; when a machine 
is ready in the factory, there is pressure to ship it to 
make room for building the next machine. 

The cost of installing a new machine is something 
that cannot be quoted by the machine builder. Each 
individual molding plant will have to estimate its own 
installation cost based on local conditions. The ma- 
chine builder can supply foundation, power require- 
ments, and other information that can be used in 
planning the installation and in estimating the cost. 


Conclusions 

It is suggested that a check-list of specific needs will 
be an ideal tool in planning to buy an injection mold- 
ing machine. A number of people should work on this 
check-list to prepare it, and each department that is 
involved in the use of the machine will have something 
to contribute to the list of principal specifications 
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Company name* Clifton || Crown || De Mattia Fellows 
Machine model................ceceee- 356A 356 7a | 887 | Twinmaster || G3 K2 M 3-125 6-200 
AT 
PR: cn unkonnneesas comes Auto. Auto Auto. Auto Auto. 1] Semi-auto Auto Semi-eauto Auto Auto 
EES ee Horiz. Horis. Horis. Horisz. Horis. Vert. Horis. Horis | Horis. Horis. 
Clamping mechanism.................. Toggle Toggle Toggle Toggle Hydr. Hydr. Hydr. Hydr. i] Toggle Toggle 
Injection capacity, 03. icin tt ahtcinte 2% 2% 2% 2% 1-3/ram a 12-.16 3 6 
Casting area, sq. in.**............... — _ _ Approx. 50 45 approx. | 50 on eo 135 approx. || 30 70 
Injection plunger stroke, in........... 6 6% 6% 6% . 4 11% | 34-68% 6 Biy 
Injection preasure on material, psi. 10,000 20, 000 10,000 20,000 15,500-28,000 20,500 20, 250 22,500 20, 000 20,00 | 
(on pre- | max. max | 
plasticized | | 
|| materials.) | | 
Plasticizing capacity, Ibs./hr.°**........ 60+ 60+ 60+ 60+ 100 70 100 | 150 | 45 75 
Nc dicktavebatescteendun 600 420 1,080 780 1,800 max. 360 dry | GO0dry | 360dry 600-840 490-450 | 
(actual) 
PE oniinaciecesences 10x 12 10x 12 10x 12 10x 12 18x 18 14x 23 12x 22V 16 x 32V 17x 18% 12x 24H 
| 14x20H | 18x 30H 15x 21V 
a pot oemies. SS ae ee 6% 634 6% 6% 10°%%-16% 19 max. 20 max 32 max. i) 69 
min.-max.), in. 4-12 +12 | +12 +12 —_ | - | = — 8-14 14 | 
Locking force, tons... . ve 50 60 | 65 65 105 | 128 | 150 400 125 200 
Clamp tie bars or rods: Diameter, in. 2% 2% 2% 2% 3 | 3 | 24% 5 2% 3 
i } 
Space between (V x H), in. .... 13% 134% 13hy 13% 10 || 1442 14% | 1434 x12 | 18x 16% 10% x 12% | 12% 1 15% | 
Reaoe capacity, lbs. . . ini #20 20 20 20 80 1] 50 50 100 50 75 
der heating capacity, kilowatts... 5.1 6.1 5.1 5.1 10 i 8.8 10 16.5 6 max. 12 max. 
DiGi. Cinta nhans etka wonusactl 10 10 10 10 | 30 | 20 20 30 15 | 20 | 
Oil tank or reservoir ‘capacity, gals. | 40 40 40 40 135 100 150 160 120 140 
Special features.............. Adj. matl. metering. Dual timers. Pushbutton control Twia injec- | | Suitable for Can also be | Variable stroke adjustment. 
for manual, semi-auto., and auto. operation. Prepack tion rams to||insert mold- used as semi- Speed-Flo heating cylinder 
control. prevent pack-||ing. Easy,\auto. Extra- j 
ingof material || rapid mold in- large platens 
into cavity. || stalling. Auto.  pre- 
Preplasticiz- pack | 
ing. Positive | 
| shut-off | 
| | 
Optional features. ............. Temp. controls and dwell timer on return stroke for || Choice of 4" I) Variable Auto — ik & preposition device. 
auto. operation. | & 13¢’’plung- clamp. Can ives up (Gives up 
|| er diameters. | be equipped S 44 on. to 9 os 
with bydr sbota) shots) 
1] | | val ves | 
a | 
| | } | | 
Approx. delivery time, weeksf.......... | 67 6-7 6-7 67 «|| 46 || Fromstock| 46 +s || 56 | 66 | 
*Complete company names and addresses are as follows: Simplomatic Mfg. Co. 4416 W. Chicago Ave., Chicago 5!, Ill. 


ifton Hydraulic Press Co. 
Crown Machine & Tool Co., 

Fort Worth, Tex. 

by Brosites Machine Co. 


Guy P. Harvey 


DeMattia Machine & Tool Co., 


a Allwood Road, Clifton, N. 


Chelsea Rd., Clifton, 
50 Church St. 
The Fellows Gear Shaper Co.., Springfield, Vt. 
& Son Corp., 40 Spruce St. 


, 2800 W. Lancaster &., P. O. Bo x 246, 


N. J. (Distributed 


New York 7, N. Y.) 


Leominster, Mass. 


The Hydraulic ‘Press Mfg. Co., Mount Gilead, Ohio 


Improved Machinery, Inc. 
Lester Engineering Co. 
Lombard & 

Moslo Machinery Co.., 


National Automatic Tool Co., 
Ind. 
Reed-Prentice Corp., Div. 


meadow, Mass. 


Nashua, N. 
2711 Church a: 
overnor Corp., Ashland, Mass. 
2443 Prospect Ave., 


Pa rage 


“os nery 


Cleveland 13, Ohio 


Cleveland 15, Ohio 
Inc., Plastics Machinery Div., 


Richmond, 


Corp., East Long- 


Standard Too! Co., 217 Hamilton St., Leominster, Mass 
F. J. Stokes Machine Co., 5500 Tabor Rd.. Philadelphia 20, Pa. 
The Van Dorn Iron Works Co., 2685 E. 79th St., Cleveland 4, Ohio 


Watson-Stillman Press Div., Farrel-Birmingham Co., Inc., Rochester 
10, N. Y. 
**Casting area is dependent on the injection pressure used for the 


different materials in relation to the clamping capacity of the platens, 
and the mold construction. 


***Plasticizing 
design, injecti 


capacity varies broadly with material selection, 


injection speed, and mold cooling. 


pert 


#Delivery time, as well as prices, should be substantiated in a formal 


quotation from the manufacturer. 
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Company name* 


| 








Fellows 


Harvey 


HPM 






































(Cont.) 
| 
Machine model 12-350 Formaton Formaton | Formaton Formaton | Formaton Formaton | 200-H- 300-HV 400-H\ 
2A 3A 4F C J-1% J- 1} 6/8 12/16 20/28 
Machine action Semi-auto Auto. | Auto. Auto. Auto. Auto. Auto | Semi-auto Semi-auto Semi-a 
| | 
Machine type Horis. || Vert Vert. Vert. Vert. | Horis. Horis. Horiz Horiz Horiz 
Clamping mechanism Toggle | Hyde Hydr. Hyder. Hydr. | Hydr. Hydr. Hydr Hydr Hydr 
Injection capacity, os./shot. . 12-20 | 2 3 4 4 1% 2 6-8 12-16 20-28 
Casting area, sq. in.** ' 115 | 25 37 — — —_ _ —_ 
Injection plunger stroke, in. 10% | Rg “ 7 — 10 max 10 max. 1 12 2 
Injection pressure on material, pei. 21,300 | 20,000 20, 000 20, 000 20, 000 20, 000 20, 000 20, 000 0,000 20, 000 
| max iaXx bax 
Plasticizing capacity, Ibe. /br.*** 150 30 50 60 50 40 50 \| 80 135 200 
Cycles/hour 700 | 260;690 260;690 250;625 333 max 460;690 552 max . 
max max max. | max. 
Mold: Size, in. 33 x 33 | 15x9 16x 10 18x 14 16x9 12x 12 12x12 | 15 x 26V 0 x 20H 36 x 2644H 
26 x 15H 17 x 33\ 20% x 42\ 
Daylight opening, in 14 ! oe - . _ 5-15 5-15 25 max. 30 40-48 
Thickness (min.-max.), in 10-20 | 5-9 5-9 3 min 59 5-15 5-15 6-10 mir 6-10 min 9-15 min 
Locking force, tons 350 | 50 75 120 WO 37% 50 || 200 max 300 max. 450 max 
Clamp tie bars or rods: Diameter, in 4% } 2 2 -- 2 — | 4 4\4 5! 
Space between (V x H), in | 2044 x 20% 1 _ - - - _— — | 1534x154 | 174% 20% 21 x 27 
Hopper capacity, lbs. 90 | 50 50 60 50 — 80 100 200 
Cylinder heating capacity, kilowatts 21 | 28 4.2 6.8 42 2.7 3.4 10.8 21.6 35.4 
Motor hp. / 40 5 7% 10;15 10 57% 7% 0 45 75 
Oil tank or reservoir capacity, gals } 125 | - — _ _ ~- 85 12% 160 
| 
pecial features || (Gives up || Volumatic feed. Stainless |For rotary|Volumatic (Uniflow hopper. Vibratory Weigh- 
|| to 2008. || steel heating cylinder table or in- feeder. Stain- | Feeder. Feed compensator Feeder 
| shots) | sert molding. leas steel heat- 
i ing cylinder 
] Powered core! 
| i| removal. Mag 
| 1] weigh - feed | 
1} two-stage | 
ejection | j 
1] ; 

)ptional features | | Weigh-feed L-P mold clos- Vacuum Magni-feed device. Low- Weigh- Weig Auto 
ing. Two-zone mold temp pump & con-|pressure mold closing. In- } Feeder Feeder Control 
con trols. Product dis trols. Dis- jection regulator Auto Auto 

| charge charge clos- i| + Control Contr 
1 ure. Air | 1} 
wiper. Low-| 
| 1] | pressure mold 
| } closing. Hy- | 
| ] draulic core | 
| pulling and 
1} mold un- 
screwing 
Approa. delivery time, weeks? 6-8 12 12 - — _ - 
amnaes | HPM (Cont.) IMPCO 
| 
| 
Machine model | 650-H\V- 800-HV- | 800-HV- 1200-H- | 1200H- 450-P-80 800-P-200 | 1500-P-300 | VF-1.5 HA2-125 
32/42 48/64 | 48/64 80/100 80/100 | 
Long Stroke | Long Stroke | | 
Machine action ] Sem -euto Semi-euto. Semi-auto Semi-auto. | Semi-auto. Semi-auto Semi-aut Semi-a | Manual Auto., 
| | | r Semi-auto 
| || Semi-a or Manual 
Machine type | Horis. Horis Horis | Horis. Horis Horis. Horis Horis Vert Horis, 
Clamping mechanism | Hydr. Hydr Hydr Hydr. Hydr Hydr. Hydr Hydr 7 ir . Hydr 
hese 
Injection capacity, os. /shot 32-42 45-64 48-64 80-100 80-100 80 200 00 114-3 2-3 
Casting area, oq. in.** _— - — _ - | -— ~ — 

Injection plunger stroke, in. 15 18 18 18 18 12 8 18 | s i 

Injection pressure on material, pei | 20, 000 20, 000 20,000 | 20,000 20, 000 20, 000 20, 000 20. 000 6,530 20, 000 

mat. mai. mat. max. mak mat max ax UA 

Plasticising capacity, Ibe./hr.*** i| 300 200 300 400 400 | 200 300 400 30 75 

Cycles /hour — - _ - — | — _ - | 600 50 dry 
| | 

Mold: Size, in. | 302 48H | 55x 36H 55x 36H | 60248H | 60x 48H 2044x42V | 55x 36H 72x48H | 84x13 10x 14 

|| 48x 30V 31 x 55\ 36 x 55V 40 x 68V 40x 68V | 26x 36H 36 x 55V 48 x 72) | 
Daylight opening, in i] 42-58 55 s4 60 104 | 40-48 | 55 106-120 || 6 approx. 15 approx 
Thickness (min.-max.), in 1] 12-20 min 12-20 min. | 22-30 min. 12-24 min. | 32-44 min. | 9-15 min. | 22-30 min. | 34-46 min. 6-12 9-15 
Locking force, tons 650 max. | 500 max. 800 max. 1200 max. | 1500 max. 450 max 800 max. 1500 max. | 50 125 
Clamp tie bars or rods: Diameter, in i] 6'4 7 | 7 9% 9% | 5% 7 9% | 2 2% 
Space between (V x H), in 3044 1 304% 3634 x 3644 3644 x 36% | 4044x4844 | 4044 x 48% 21 27 3634 x 3644 | 4844x4845 || 8'4x8% 74x 10% 

Hopper capacity, ibe 200 200 200 350 350 200 200 400 25 | 100 

Cylinder heating capecity, kilowatts | 7.4 17.4 37.4 43 4.3 48 | 48 48 3 13 

Motor hp | 107% 127 127 100 100 75 202 150 5 30 

Oil tank or reservoir capacity, gals | 400 400 | 600 400 600 185 600 1000 6 60 

Special features I) Weigh- | Weigh- | Weigh- Weigh- Weigh- Rotary valve preplasticising unit with Low -Preasure| Low-Pressure 

} F Feeder Feeder | F tn a positive shot-measurement Closing. Closing. 
| | | ( ‘enter or side| Adjustable 
| | | ejectors, or knoc k-out 
} ejection from 
| || compreasion 
| ‘roportional | Prepaak or 
| | | || heating preposition 
| || cylinder 
| | | Adj 
| | | Carriage Volume 
| jtravel.In- | feed 
| jection 
| | preasure 
i} 
Optional features Auto. Auto | Auto — — _ |} Compression 
Control Control | Control || unit avail- 
1 | able 
| 
Approx. delivery time, weeks# 
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' 
querens | IMPCO (Cont'd. | Lester 
| | i} 
Machine mode! || HA4#175 | VA4-175 HAS8-265 | HA12-300 | VF-822 HA28-600 VF800 1-V-4 L-24 L-2C-4 
} } 19 | | 
Machine action | Auto., Manual Auto., | Auto., | Manual Semi-auto. | Semi-auto. | Semi-auto Auto Aut 
|| Semi-auto. | or Semi-auto. | Semi-auto. | or | 1] 
| or Manual! Semi-auto. | or Manual | or Manual | Semi-auto. | 
1] } | | 
Machine type | Horis. | Vert. Horis. Horis. | Vert. Horis. | Vert. 1] Vert. Horiz Horis. 
Clamping mechanism 1] Hydr.& | Hydr. Hydr. | Hydr.& | Hydr.& Hydr. Hydr. Toggle Toggle Toggle 
| oggle | Toggle Toggle 
Injection capacity, oz./shot | 46 46 8-10 12-16 | 16-22 28-32 32-48 1} 4 4 4 
Casting area, sq. in.** | _ -— — — _ - — 30 (on 50 (on 50 (on 
Injection plunger stroke, in 1| 8-11 8-11 9 12 1244 12 max. || 16,600 psi.) | 20,000 psi 20,000 psi.) 
Injection pressure on material, psi. | 21,750 } 21 .750 23,000 | 22,400 15, 100- 21,200 30, 000 | 10 6% | 6% 
21,000 | max. 16, 600 20, 000 20, 000 
Plasticizing capacity, lbs. /hr.*** 1] 75 75 100 120 75 | 275 275 i} - - 
i| | (idling) (idling (idling) 
Cycles/hour 660 dry | 420dry | 750 dry | 420 dry 260 250 240 | 257 600 a oy | 
| 028 
Mold: Size, in. | 13 x 20 13220 | 16x25 19 x 25 23 x 29 29x 40 28x 40 13% x 18 13% x 19% | 138% 2 19% | 
Daylight opening, in. ‘ | 9 approx. 9 approx. 14 approx. 12% | 10 24-60 24 I} 9 6-9 6-9 
T approx. | approx approx. | approx. || 
Thickness (min.-max.), in. 614% S14 | 6-18 74-17% | 8-26 846 10-20 73-14% 9-12 9-12 
Locking force, tons................ 175 175 275 300 | 350 600 800 } 100 150 150 
Clamp tie bars or rods: Diameter, in..... | 2% 2% 3% 4 4 6 7 1] 2 3% uly 
. } | | 
Space between (V x H), in } 1244x 13% 346x12% | 16% 215% 19% x 16 18x 23% 30x 24 24x 28% | 14x12 14x12 14x 12 
Hopper capacity, lbs | 110 110 110 110 60 200 110 45 45 45 
Cylinder aes capacity, kilowatts ll ll 13.5 16 | 12 22 22 7.7 10 10 
Motor hp rn 20 20 30 30 20 75 60 10 20 40 
Oil at or reservoir capacity, gals... ; | 60 60 75 110 85 185 375 45 65 125 
| 
Special features || Low-Pressure Low-Pressure Low-Pressure Low-Pressure Low-Pressure Low-Preasure Low-Preassure || Compensating feed mechanism. For nylon 
| Closing. Closing. Closing Closing. Closng. Closing. Closing molding. Low Pressure losing . 
| Adjustable Adjustable Adjustable Adjustable (Side Side Side Automatic (yeling 
| knock-out. (knock-out. (knock-out. pnech-cut ejectors. ejectors. ejectors _ 2-point 2-point 
! | 
- ejection eyection 
| Proportiona! heating on cylinder. — - 
| | 
| Feed baffle arrangement. | Prepack Feed baffle | - Quick-change ~ 
| jand/or |jarrangement. cylinder. 
preposition Volume 
injection. feed, 
Optional features | Compression _ — Compreasion Com preasion = 
| unit avail- unit avail- unit avail- Pne u matic Die Wipers 
able able able Stuffer Availa 
| Special electrical characteristics and special cycles can be provided on all machines . a 
1} 
Approx. delivery time, weeks# ‘ | — _ _ — ~ - - -- 
| " 
Company name* Lester (Cont.) | Lombard 
Machine model | L-2A-8 L-2-12 L-2-20 |L-3} 760 i] 2414-6 3214-12 3220-12 3214-16 1220-16 
| | | Auto. Auto. | Auto Auto Aut 
Machine action | Semi-auto. | Semi-auto. Auto Auto Semi-au to. Semi-eauto Semi-au to Semi-auto Semi-au & 
| Maoual | Manual Manual Manual Maoual i 
| 
Machine type Horis. Horis Horis | Hovis. | Horis. Horis. Horis Horiz Hort 
Clamping mechanism. | Toggle Toggle Toggle Toggle \ Toggle Toggle Toggle Toggle Toggle 
Injection capacity, oz./shot ~ 12 20 60 1} 6 12 12 16 16 
Casting area, sq. in.** | 110 (on 135 (on 200 (on 250 (on 1] 110 310 310 110 310 
Injeetion plunger stroke, in } 20,000 psi.) 20,000 pai 21,000 psi.) 24,000 pai.) 6', 10 12 12 12 12 
Injection pressure on material, psi | 10 14 13% 16 | 20,000 20,000 20, 000 20, 000 20, 000 
20, 000 20, 000 21, 000 | 24,000 max max. max max max 
Plasticizing capacity, lbs. /hr.*** ] -- - - | 100 125 125 150 150 
Cycles/hour idling) (idling) (idling) (idling — (dry) (dry) iry) iry 
approx. approx. approx. approx. 420 420 350 550 
} 410 300 260 200 
Mold: Size, in. 23 x 31% 2534 x 28 28 x 40 28% x 50 14% x 28 10% x 36 10% x 36 10% x 36 10% x 36 
Daylight opening, in. 10 12 14 16% 32 max 36 max 42 max 42 max 42 max 
Thickness (min.-max.), in. 13-16 13-16 15-21 2334-264 — | 8-22 8-22 8-22 8-22 
Locking force, tons ; 300 400 600 750 215 325 325 ‘25 $25 
Clamp tie bars or rods: Diameter, in. | 6% bly ® y 3% | 4 4 4 4 
Space between (V x H), in. | 234% 218%) 26x 18% 2844 x 26 29 x 20 } 15 x 15 | 204% x 20 20% 1 20% | 20%x 2% | 04% 204% 
Hopper capacity, lbe. 55 100 125 200 | 100 1 100 100 100 
Cylinder heating capacity, kilowatts 11.1 13.6 17.25 39.5 16 24.4 24.4 244 244 
Motor hp. 30 30 50 50 25 30 30 30 0 | 
Oil tank or reservoir capacity, ‘gals. 130 137 190 200 | 100 150 150 150 50 
Re. 
Special features Compensating feed mechanism — Stuffing ar- | Stuffing arrangement; High-epeed plunger approach 
Adaptable to nylon molding. | rangement; jattachment; Plunger positioning; Heated nozzle; 
Injection | Separate speed controls for plunger and linkage 
— = Stroke | 
| 2-point |2-point - 2-speed inj adjustment. 
| ejection lejection 
| Plunger Advance ——_-————— * 
| | | 
| | 
| | | | | 
Optional features | Auto. cycling available Auto |50-hp. motor. Hi-pressure ram (30,000 pei.). Larger | 
} | compensating | platens. Core pulling and inserting. Auto. nozzle position- | 
| Pneumatic Die Wipers. Stuffer Available . . | Weigh- ing. Heated nozzle suitable for nylon 
} Outside ejection available. Outside ejection available. || Feeder. Low-press. mold closing » | 
Approx. delivery time, weeks#.......... | _ - Mold — — 2 2 2 | 2 
| overload | 
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1] 
Company name* Moslo NATCO 
| ; - 
Machine model | 74-7-2 74-12-2 | 75-84 75-15-4 76-8-4 | Duplimatic 300 400 800 800-X 
| | 11 
Machine action | Auto. Auto. | Auto. | Auto Auto. | Semi-auto. Semi-auto. | Semi-auto Semi-a Semi-auto 
| . . . . . 
Machine type i} Horiz Horis. Horis. Horis. Horis. Vert. Horiz. Horiz Horiz Horis. 
Clamping mechanism Toggle Toggle Toggle Toggle Toggle Toggle Hydr. Hydr Hydr Hydr 
Injection capacity, oz. ‘shot 2 2 4 4 4 3 | Single, doub le feed.— . 
28-35 80-100 80-100 
i] a upon part design and plastic materia] used. 
Casting area, sq. in.°* 1] 24 20 54 50 54 20 max. 15 15 21 2 
Injection plunger stroke, ir i} §} 54 j 2 6'4 2 6\4 414 - 20, 000; 20 000: 20.000 20 000: 
Injection pressure on material, pei 16 550 16, 550 j 20, 000 20.000 20,000 17,550 30.000 30,000 0,000 40, 000 
max. max max. max. max max. | 130 165 350 50 
Plasticizing capacity, lbs. /hr.*** 50 50 70 70 90 * 50 Estimated cycle time furnished upon re t plasti 
Cycles /hour (dry (dry) (dry) (dry) (dry) 450 part specifications . 
1,200 950 700 80 780 
‘ . : 33x 21% 38 x 24% 55 x 5x 36% 
Mold: Size, in 9x12 9x12 11% x 15 4x15 11%x15 | 6x8 (top) || max. max max max 
| | 6x17 (bottom) || 32-42% max.) 38-50 max 55-85 max 55-85 max 
Daylight opening, ir 7 12 8 15 8 IM || 8-1844 min. | 12-24min. | 15-45 min. | 15-45 mir 
Thickness (min.-max 514-12 544-12 8-15 8-15 8-15 3-3%— st in 5-inch increments. 
Locking force, tons 60 50 135 135 150 75 || 325 max 425 max 850 max 850 max 
Clamp tie bars or rods: Diameter, is 134 1% | 2% 2% 2% | — 4% 5 7 7 
| 
i} 

Space between Vall 6% 19% 6% 19% li x 123 11x12% 11%12% | _ i] 21%x«21% 25 x 25 361% x 36% 64% x 364 
Hopper capacity, Ibe 75 75 75 75 7 1} 100 200 500 500 
Cylinder heating capacity, kilowatts 6 ‘ 7 7 . 6 16 24 40 40 
Motor hy 7% | Thy | 10 10 15 | 5 47% total 47% total 82%6 total 157% total 
Oil tank or reservoir capacity, gals 58 5a 77 77 90 90 175 75 550 550 

pecial features | Heat controls on cylinder & nozzle --- — ——+ | Shifting table || Vibratory feed. Water-cooled plunger. Vibratory feed 

| | for dual lower || Adjustable two-speed, two-preasure injection. Adjustable 
1] Modified JJ | mold platen || mold clamping pressure Prepack. and prepesition. Mold 
iC. control cir-| permits two-|/| contact slow~<iown. Automatic lubricatior 
cuit. Plug-in | section mold-| 
| Controls. | ing and con-|| 
tinuous oper- | 
o- ation. 
| 
} vi lea 70-Ib. plasticizing cylinder. 90-Ib. plasticizing cylinder ——-—+ | 70-Ib. plasti-|| Weigh feeder. Nozzle for ny! polding. Plunger & fee 
cising cylin-|| bushing for 30,000 psi. pressure. Automatic cy contr 
der with low-pressure mold protectior 
| 
i 
Approx. delivery time, week 2 2 44 44 46 2 || Built in stock quantities for prompt ver 
| 
7 " 
} Sim- 
Company come” | Reed-Prentice plo- 
matic || Std. Tool 
| | Autom ler 
Machine mode | 17ST- | 275T- | 300TA- | 400T- 450T- 600T- | i SP20-25-13 | SP20-50-13 | SP20-75-13 
4/6 8/10 12/16 16/20 | 20/24 32 
Machine action | Auto. | Semi-auto Sem-auto Semi-auto Semi-auto. | Semi-auto. | Manual, Automatic Automatic Automatic 
Bench 
l = | model 
Machine type | Horis. Horis. Horis, | Horia. Horia. Hori. Vertical Hori. Horiz Horis 
Clamping mechanism | Toggle Toggle | Toggle | Toggle Toggle Toggle | Manual Hydr Hydr. Hydr 
| | 
Injection capacity, ox. shot 46 8-10 | 12-16 16-20 20-24 \“ 2 2 2 
Casting area, sq. in.** | 7% | 125 | 150 175 200 0 20 20 40 60 
Injection plunger stroke, in 8% 11 13 13 13 ry 4 4 ‘ 
Injection pressure on material, pei i] 7,800 20.000 20,000 | 23.000 21.000 19, 350 25. ‘on8 14,000 14.000 14,000 
mat 26, 000 6, 000 6, OK 
Plasticizing capacity, Ibe. /hr.*** 1} 75 120 125 130 150 180 2% 30-40 0-40 0-40 
Cycles /hour |} 600 max. 470 max 360 max 250 max 200 max 172 max. || 225 max 1,200 2,000 2,000 
1| dry iry iry 
Mold: Size, in 22x 13% 2441 14 29 x 2054 38x 234% 45x 25\4 54x 30'» 2412 9x 10 max )x 10 max 9x 10 max 
1} 
Daylight opening, ir 5 8 OF 10% 7-124 8 14 16 max 24 | - 12% max. 18 max 1234 max 
Thickness (min.-max.), is 6-14 644-16 8 20 -30 7-2 12-32 | 1 6 min 9mm 6 min 
Locking force, tons 175 275 300 ‘400 450 600 1} 4 25 100 100 
Clamp tse bars or rods: Diameter, in ° }! 3 3% 4 4'» 5 6 ~ ¥ 
1] 1] 
' - ' ,; , 
Space between (V x H), in 1} 13445 13% | 1144214 15 x 20'4 2344x234 | 2244x 25% | 26141 30% || - 9% x 12 9%<x 12 9x1 
Hopper capacity, Ibs 100 150 150 150 150 150 ly 125 ; 125 
Cylinder heating capacity, kilowatts | 13.6 17.0 21.7 24.5 30 3 24.1 0.18 3.15 7 ) 
Motor hp 15 25 30 30 40 50 15 15 15 
Oil tank or reservoir capacity, gas | 80 150 150 150 150 200 — 60 6¢ 60 
Special features || Automatic ejection - ——$$___ + | Operates on 
2-stage 2-etage “Prefill” “Prefill” i} 100-125 pai 
injection injection injection injection jair line. Auto.||Heat controls 
Built-in stuffing arrangement ———— shutoff valve! |Instrument stand 
| Zoned temperature control — + || in cylinder. 
| Adjustable mold stroke. —— . 1] 
| | 
| 4th timer Nylon | 1} 
|| for auto. molding | 
|| control. | equipment. 
Optional features || Low-preasure die closing ———_——_-— 
| | Selector Larger 
| switch for | capacity 
|| heater. cylinder | 
| Long stroke | Long stroke 
up to 12 in. up to 20 in. | 
Approx. delivery time, weeks# _ - _ _ _ _ 2-3 4-5 1-5 15 





i| 


| | 
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Company name* 


| Stokes 


Van Dorn 


Watson-Stillman 




















| ] 
Machine model 701 | 700 | H-200 H-250 H-260 1E 2E-36 5ES-215 | 6E-100 | 16ES-400 : 
Machine action | Auto. Auto. Semi-auto Auto. Auto. | (Table | Semi-auto Manual | Manual Manual : 
Model) | ri 
/ Vertical y } Manual Auto. Semi-auto. | Semi-auto 
Machine type Clamp Horis. Horiz. Horiz. Horiz Vert. Vert Horis Vert Horis 
Clamping mechanism | Toggle Straight | Toggle Toggle Toggle Hydr Hydr | Hydr. Hydr. Hydr 
Hydraulic || 
Injection capacity, ox. /shot | 2 i 2 2} Qty 1 max 2max. | 5 max 6 max. 16 max 
Casting area, sq. in.** 20 48 1] 20 20+ 20+ — 18 107 50 200 
Injection plunger stroke, in | 414 8 7 7 7 614 644 + 7 10 
Injection pressure on material, psi. 12, 100 16,000 | 10,000 12 (000 12,000 14,700 19, 000 20, 000 20,000 21,000 
1 approx. approx 
Plasticizing capacity, lbs. /hr.*** 15 60 | 12 224 30+ _ 25 80 75 150 
Cycles/hour 1030 515 rt 480-600 720 max 720 max. 300 max 300 max 600 300 max 300 max 
dry) 
Mold: Size, in. 14x84 21x 12 8x 10 max. | 8x10 max. _ 8x 10 max - 12x1 144 x24 20 x 21 20x Saas & 
max mak 2ix max 
Daylight opening, ir 14-20% 2134 6 6 6 5 24 22 34 
hickness (min.-max.), in 844-15 8-138 | 844x3 814x3 84x 3 7 min 12 min. 10 min 12 min 
_ Locking force, tons 50 120 27 30 30 1,200 psi 36 215 400 
Clamp tie bars or rods: Diameter, in. 1% 3% 1} 1% 1% 1% l 2 3% 4% 4's 
{| 
Space between (V x H), in 1734 x 6% 12x12 || 9 9 9 — — - 
ee capacity, lbs. 30 60 | 6 20 20 -- 15 - | 50 200 
nder heating capacity, kilowatts 5.4 6 1] 1.68 2.6 3.135 | 0.6 2 _ 7 | 20.7 
Motor hp.. . 7% 15 \| 5 7% 7% 2 10 40 20 45 
Oil tank or reservoir capacity, gas 70 40 } 20 20 20 3 40 _ 42 190 
Special features | Inj. nozzle || Automatic part ejector. _ |Push-button | Push-button maaual or semi 
| shut-off. | Water-cooled hopper and | jmanual. automatic. 
Prepack. | Prepack. || oil tank. Auto. for 
Positive | Positive | Adj material metering. single or 
| ejectic mm. | ejection. -—- Oversize heater. | |multiple | 
eye 
| 1] Ad). relief Self-compen- | Adj. plunger speed 
| || valve for sating feeder.|Cylinder heat contrci 
pressure Adj. injection! Preposition- 
| | platen height ing plunger 
} i Self compensating feed 
| Inching of stroke 
Optional! features 1! None required . Machines for molding vin - 
yls & Kel-F. Repeat cycle 
} j timer 
' 
Ay { t m ' ' " { i 
Avera Average 
1 . ’ 
Company name* | Watson-Stillman (Cont'd.) 
| 
Machine model | 24ES-425 32 FS-650 48ES-1000 48ES- PE64-650 PE-100 PE-175 PE-175 
: i] 1000-LS 650 1000 1000-LS 
Machive action | Manual Manual Manual Manual Manua Manua Manual Manual 
| & «& & & & «& « 
: || Semi-auto. | Semi-auto. Sdem)-auto Semi-aut« demi-aut dem -euto demt-auto Semi-auto 
Machine type ; Horiz Horiz. Horis. Hori Horisz Hori. Horiz. Horis. 
Clamping mechanism | Hydr. Hydr. Hydr. Hydr Ilyde Hydr. Hydr Hydr 
| 
Injection capacity, ox./shot ] 24 max. 32 max. 48 max 48 max 90 max 120 max 175 max. 175 max 
Casting area, sq. in.**.. . 1] 200 325 500 500 650 650 1,000 1,000 
Injection plunger stroke, in } 144% 14% 1844 1s! 14 l4'4 18'6 18! 
Injection pressure on material, psi. 20, 000 20, 400 21,000 21,000 20, 000 20, 400 21,000 21,000 
max 
Plasticizing capacity, lbs. /hr.*** 250 300 500 500 285 335 550 550 
Cycles/hour 1} 420 max. 300 max. | 150 max. 120 max - 
Mold: Size, in. 27x45 & | 27x 45 max 40 x 60 40 x 60 27 x 43! 7x45 40 x 60 40 x 60 
25 x 40!4 & 27 x 4344 max. max max ax max max. 
max. & 27245 
Daylight opening, in. 34 54 646 108 54 54 66 108 Tue Es 
Thickness (min.-max.), in. 12 min 12 min 12 min 421 12 mir rr 12 min 42 min 
Locking force, tons 450 650 1,000 1,000 650 0 1.000 1.000 
Clamp tie bars or rods: Diameter, in 6 6 744 7 6 ‘ 7M 14 
Space between (V x H), in 
Hopper capacity, lbs 300 200 200 200 8.000 en 80 cu. in 200 200 
Cylinder heating gary. kilowatts | 26 29 §2.3 §2.3 22 40) 65.7 65 7 
Motor hp. 70 70 3s 135 70 70 5 135 
Oil tank or reservoir capacity, 250 260 540 540 25 260 540 540 
Special features. || Push-button manual or semi-automatic ————— >With preplasticizer unit —-——- + 
Ad). plunger speed 
|| Cylinder heat control. 
Optional features || Prepositioning plunger 
| Self compensating feed ——- 
Inching of stroke.— — 
| | | | 
| Weigh- 
|| feeder. 
|, Preplasti 
|| clzer, 
| 
Approx. delivery tit veeks# 2-4 2-4 26 10-12 2-4 \ 10-12 
446 PLASTICS TECHNOLOGY 








oY 











Dry Coloring 


for Injection Molding 


A new method of dry-coloring thermoplastics for 
injection molding has been developed by W. R. Grace & 
Co.’s Polymer Chemicals division. The process involves 
the use of a single breaker plate which has, to date, 
given dispersion equal to or better than the much more 
expensive method of color compounding. Dry blending 
is not new; however, until now it required the use of 
small gates and small nozzle orifices which could not 
accommodate the molding of large and/or thick sec- 
tions. 

Since this is particularly true with the high-density 
polyethylenes such as Grex, Grace undertook an ex- 


tensive program to develop a suitable dispersion aid 
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Basic layout for a dry-color breaker plate, to be used on a 
12-ounce machine. 
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[he breaker plate was the answer. It consists of a single 
plate with multiple perforations of a modified Venturi 
design. Land area and orifice size at the nozzle end ol 
the breaker plate is of greatest importance, if optimum 
color dispersion is to be achieved. There is no notice- 
able pressure drop or back pressure buildup when 
using this plate, a prime requisite for successful dry 
coloring. 

Choice of proper colorant is a must, and micro- 
pulverized pigments should be used. For best results, 
tumbling for 30-45 minutes without wetting agents or 


lubricants is recommended. Specifications for the plate 





Disc at upper right was molded using Grace's breaker plate 
inserted behind the injection nozzle. Dry coloring without breaker 
plate is shown at the left. 


are available to molders from Grace’s Polymer Chem- 
icals division, free of charge. It should enable the 
molder or extruder to stock base resins and colorants, 
thus affording both inventory and warehousing savings. 
The accompanying sketch shows plate layout as de- 
signed for use with a 12-ounce Hydraulic Press Mfg. 
unit; however, Grace is presently undertaking design 
modifications for other size nozzles and machines. 


Tae END 
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Optimum Aromatic Amine-Hardened 


k;jpoxy-Glass Laminates 


Processing means to achieve optimum strength/weight properties under 


stipulated conditions were obtained by an extensive investigation program. 





W ue the advent of fiberglass-reinforced lamin- 
ated plastic resulted in volume plastic usage in the air- 
craft industry, it cannot be said that these plastics were 
truly structural stress-carrying materials. The reason 
for this is quite simple. The aircraft designer must 
think in terms of weight penalty and, hence, in terms of 
specific strength; i.e., strength: weight ratio. In the past, 
aluminum possessed this property of specific strength 
to a greater degree than any other material, including 
reinforced plastics. Only recently, has another material, 
fiberglass-reinforced epoxy, appeared to challenge alu- 
minum. More specifically, this material is aromatic 
amine-hardened epoxy with glass-cloth reinforcement. 

Figure | is a plot of the relative specific compressive 
Strengths of several aircraft structural materials. These 
curves, developed for a structural index of 3,000 psi. by 
our Structures Research department, were the direct 
cause of the study that is the subject of this paper. 
The reason for the special interest generated is that the 
curves show reinforced epoxy to be superior to all other 
structural aircraft materials considered at temperatures 
lower than about 250° F. 
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Purpose of this study was to determine those press 
molding and post-curing conditions that would result in 
the highest possible combinations of edgewise com 
pressive strength and modulus for pre-impregnated aro 
matic amine-catalyzed epoxy reinforced with 181 glass 
cloth, Volan-A finished, and to determine that strength 
and modulus 

Literature surveyed prior to this study indicated the 
general superiority of the lower molecular-weight epox- 
ies aS general-purpose press and bag molding resins 
with aromatic amines as the preferred hardeners, to 
yield the high physical properties essential to structural 
aircraft laminates. 

An earlier portion of the study, not covered in this 
paper, had shown the epoxies of viscosity approximat- 
ing 100 poises to have the best balance of properties for 
good laminate molding. The same study had shown the 
(liquid) eutectic types of aromatic amines to be the 
most practical for use in production, owing to their ease 
of handling and long shelf life. Resultant physical prop- 
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Fig. |. Effect of temperature on compressive stress/density 
of some structural materials. 


erties had been demonstrated as equivalent to those 
achieved using single (crystalline) aromatic amine- 
hardener systems, such as methaphenylene diamine. 

Further study had demonstrated the serious handling 
problems inherent in “wet” press molding of glass cloth 
epoxies. These problems, of course, revolve around the 
difficulty of handling wet, limp cloth and maintaining 
optimum resin content in moldings. Therefore, this pa- 
per covers the “optimizing” of a carefully-selected sys- 
tem containing Epon 828 epoxy resin; Dion RP7 hard- 
ener; 181 Volan-A Glass cloth as reinforcement; and 
40° pre-impregnate resin content. Further details on 
the system are covered in Table 1 





Table |. Miscellaneous Properties of 
Epon 828* and Dion RP7** 


Resin Epoxide Equivalent ; 175-210 
Viscosity, cps 16,000 
Formulation: pph. Hardener 14 
Ambient Pot Life 10 hours 
Viscosity, cps. in two hours . ‘ie 9,200 
Gel time, min., 212° B. bath ‘sinnaee ee 
Pre-impregnate shelf life, months at 40° F. 3 

eer, . et , R 





The pre-impregnated cloth used in the press-molding 
portion of the study was made by hand-spreading a pre- 
measured weight of resin over an accurately-weighed 
cloth. This then was B-staged at room temperature be- 
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where 
it exhibited a 90-day shelf life. The laminate used for 
the post-curing portion of this study was made using 
vacuum-bagged panels produced in an earlier study. 
Consequently, the physical properties tabulated here 


tween sheets of cellophane and stored at 40° I 


are not as high as those achieved by press-molding 


Test Procedure 


Three steps were followed in isolating optimum mold- 
ing conditions for the laminates. The first comprised 
molding two-inch square 17-ply (%-inch thick) speci- 
mens over a series of pressure-temperature conditions, 
and inspecting them visually. The second step com- 
prised narrowing down that area of conditions consid- 
ered best in the inspection of the first series of panels 
by the molding and testing of four by five-inch 17-ply 
panels in accordance with those conditions. This second 
series was tested for flexural strength and flexural 
secant modulus. The results were plotted in triordinate 
graphs in order to detect the optimum conditions of 
molding. The third step in determining molding optimae 
comprised molding a series of four by five-inch 17-ply 
panels, testing them in edgewise compression, and 
studying the results statistically. 

Augmenting these data, the critical time cycles were 
determined by curing specimens in a series of time 
steps, water quenching the specimens, and determining 
degrees of polymerization by means of acetone extrac- 
tion in a Soxhlet apparatus. 

A statistical approach similar to that used tor mold- 
ing evaluation was taken in locating post-curing optimae. 
In this instance, available vacuum-molded 12-ply ('s- 
inch) panels were used for the experiment, and opti- 
mums determined by post-curing specimens in a series 
of time-temperature conditions and combinations. Re- 
sults were predicated on the basis of edgewise compres- 
sive strength 

Formulations were prepared according to the ratio 
given in Table 1, the two liquid ingredients being 
weighed into a single paper container and mixed 
thoroughly by hand, using a spatula. Glass cloth used in 
the experiment was type 181, Volan-A finished. Cloth 
panels were cut and weighed accurately, then accurately 
measured weights of resin formulation were impreg- 
nated into individual plies, using Teflon paddles in order 
to obtain a resin content of 40°. Cloth plies were 
confined between sheets of cellophane, and B-staged at 
room temperature. B-staging was carried just to the 
point of zero ambient tack, and the pre-impregnate 
then stored at 40° F. until used. 

Previous to molding, the pre-impregnate was cut to 
precise dimensions, using a knife and straight edge. 
Plies were stacked with successive plies reversed in 
order to intermesh the glass filaments. In this manner, 
results were rendered more consistent and glass contents 
of approximately 79° achieved. 

Press molding was done in an electrically-heated hy- 
draulic press, force-calibrated by means of load cells, 
and with temperature controlled within +6°. Specimens 
were molded between % inch thick aluminum cauls, 
with Garan 225 used as the parting compound 

Post-curing was done in a forced-draft, hot-air oven 
that was controlled thermostatically. 





















Molding Conditions 


For Step 1 indicated above, two-inch square, 17/- 
ply pre-impregnated specimens were molded at pres- 
sures of 15, 40, 60 and 75 psi., each at temperatures of 
200, 225, 250, 275, and 300° F. Molding time was 20 
minutes. After molding, the specimens were inspected 
for thickness, degree of resin flow, evidence of resin 
richness or starving, and of resin “boiling.” 

The pressure-temperature range adjudged best by 
inspection of the panels molded in Step 1, was selected 
as the range for closer inspection in Step 2. Therefore, 
four by five-inch 17-ply pre-impregnated panels were 
molded at pressures of 20, 40, and 60 psi., each at 225, 
260, and 275° F. Panels were cut to yield three one 
by four by approximately %-inch thick flexural speci- 
mens, and these were post-cured for three hours at 200 
F., followed by three hours at 300° F., and then tested 
across a two-inch span to determine flexural strength 
and modulus. 

Moduli calculated from these data were found using 
the 70% of ultimate secant method of ATC, accord- 
ing to it’s Test Method VIII (1).* 

For Step 3 to find the precise molding optimums for 
edgewise compressive strength, additional four by five- 
inch 17-ply panels were molded for 20 minutes each 
at 25, 50, and 75 psi. for each of the temperature levels 
of 225, 250, and 275° F. One by three by approxi- 
mately '%s-inch specimens were cut from each panel 
and tested in edgewise compression according to ATC 
Test Method I (1). 

The time cycle for this portion of the study was de- 
termined by finding the degree of polymerization, us- 
ing the following procedure: 

A series of two-inch square 17-ply pre-impregnated 
panels were molded between Y%-inch aluminum cauls 
at 25 psi. and 225° F. press temperature. Panels were 
molded at total times of 3, 5, 10, 12, and 15 minutes; 
the time being measured from insert of ambient caul 
assembly to removal of assembly and quench in cold 
water. 

Three coupons, approximately 4% by % by 1% 
inches in size, were cut from each of the test panels and 
weighed on a precision balance to the nearest tenth of 
a milligram. The coupons then were inserted in ex- 
traction thimbles and acetone-extracted in a standard 
Soxhlet apparatus for five hours. After extraction, the 
samples were dried at 180° F. for one hour in a drying 
oven, and again weighed to the nearest tenth of a milli- 
gram. Next, the coupons were placed in covered cruci- 
bles and the balance of the resin was removed by heat- 
ing over a Meker burner at approximately 1,000° F., 
following which they were cooled and again weighed to 
the nearest tenth of a milligram. Degree of polymeri- 
zation then was calculated from the weight loss during 
extraction. 


Post-curing Procedure 


Optimum physical properties of laminates are not 
obtained through reasonable press cycles continued to 


*Numbers in parentheses refer to Bibliography at end of article. 
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more complete polymerization. Additional “cure” at 
elevated temperature apparently is required to accom- 
plish further cross-linking. For reasons of economics, 
this process, which is referred to as post-curing, is 
generally conducted in an oven rather than in a press. 

The desirability of post-curing epoxy laminates has 
been stated by a number of sources. There is little con- 
sistency, however, in the post-curing cycles recom- 
mended by the various sources. Therefore, it was 
deemed essential to this study to determine the effect of 
post-curing on the physical properties of the laminates, 
and, further, to establish the optimum post-curing cycle. 
Edgewise compressive strength was chosen as the defin- 
itive property because of its significance in aircraft 
design. 

The factors in a post-curing procedure that affect ul- 
timate compressive strength include time of post-cure, 
post-cure temperature, variation in material from sheet 
to sheet, and combinations of time-temperature cycles. 
An experiment was designed which incorporated all 
of these factors. A factorial experiment design was 
used, and the results were analyzed in order to deter- 
mine the effect of each parameter, both separately and 
jointly. 

Detail procedure of the experiment was as follows: 
Flat test panels, each reinforced with 12 plies of 181, 
Volan-A finished glass cloth, were prepared using the 
vacuum bag technique. Careful control was exercised in 
the preparation of the panels in order to achieve good 
uniformity and thickness tolerance. From these panels, 
test coupons in excess of one by three inches were 
rough cut in the warp direction for edgewise compres- 
sive evaluation. The position of each coupon on each 
panel was noted, and three coupons were tested for 
each post-cure treatment. Complete randomization of 
post-cure temperatures and coupon position was prac- 
ticed, using tables of random numbers. 

Post-cure temperatures selected for this experiment 
were ambient and 100, 200, 300 and 400° F. The 
post-cure times selected were one, two, and three hours. 
Proper combination of post-cure temperature, coupon 
position, and post-cure duration made it possible to 
study a large range of treatment effects and post-curing 
cycles in one experiment. A tabulation of the condi- 
tions is given as Table 2, which shows use of both single 
and dual cycles of post-curing. 

The coupons were treated, according to the plan of 
Table 2, in a circulating hot-air oven, machined, and 
tested for edgewise compressive strength according 


to ATC Test Method I (1). 


Test Results 


Figure 2 illustrates the effects of various molding 
conditions on two-inch square, 17-ply specimens. It may 
be seen readily that the tendency is for the flow 
to be excessive at the higher temperatures, and inade- 
quate at the lower temperatures. As a function of this, 
higher pressures tend to yield “starved” specimens, 
while lower pressures produce resin-rich specimens. 
Flow is essentially nil at 200° F., while the volatile 
components of the formulation begin to boil at 300° F. 

From a study of these specimens, it was concluded 
that conditions approximating 50 psi. and 250° F. 
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Fig. 2. Effect of pressure and temperature on molding 
characteristics of epoxy-glass laminates in two-inch square 
specimens. 


appeared to be the most promising. The second step of 
the experiment was pursued in order to rough-check 
this conclusion quantitatively. 

The results obtained by molding four by five-inch, 
17-ply pre-impregnated panels at pressures of 2, 40, and 
60 psi. and temperatures of 225, 250, and 275° F., and 
then testing in flexure, were calculated and plotted in 
the triordinate graphs of Figures 3 and 4. The peak 
value of flexural strength, 89,000 psi., was obtained at 
50 psi. and 275° F. The peak value of flexural modulus, 
4.9x10® psi., was defined more sharply at 40 psi. and 
250° F. 
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Fig. 3. Effects of molding pressure and temperature on flexural 
strength of epoxy-glass laminates. 
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Fig. 4. Effects of molding pressure and temperature on flexural 


modulus of epoxy-glass laminates. 







Having found that the optimum molding conditions 
surely lay in the area surrounding 250° F. and 50 psi. 
pressure, a statistical experiment was designed to locate 
as precisely as possible the physical optimums. For the 
benefit of those not familiar with this technique, a 
short discussion of the statistical method is given. 

In every experiment, there is an experimental error 
that arises from two sources; lack of uniformity of the 
material, and variability of the experimental technique. 
These are the basic errors that apply to a single ele- 
mentary experiment. Nothing can be done statistically 
to obviate this error. It can be reduced only by im- 
proving the material or the experimental technique 

Some of the obvious advantages to be gained from 
Statistically designed experiments are that considerable 
thought must be given to objectives and to a detailed 
description of the experiment and method of analysis 
prior to beginning work. The thought that precedes 
actual experimental procedure will in many cases clarify 
the objectives. The scope of the experiment will 
many times be limited or enlarged to meet the stated 
objectives. It may be wiser in some instances to aban- 
don the experiment rather than make an ineffectual 
effort. It has been demonstrated that considerable time 
and money are saved by resorting to statistical experi- 
mentation as a replacement for the casual Edisonian 
approach. 

A preliminary analysis of variants in the compressive 
test results for press-molded laminates indicated that 
there were significant differences in the data. The fre- 
quency distribution of values confirmed this conclusion. 
Analysis of significance showed that only the tempera- 
ture and the pressure-temperature interaction were sig- 
nificant. Trend curves on the effects of temperature and 
pressure are shown in Figure 5 and indicate that the 
optimums are at 50 psi. and 250° F. The confidence 
limits shown in Table 3 indicate that pre-impregnated 
laminates molded under the optimum conditions cited 
will have average edgewise compressive strengths of 
55,000 pounds per square inch. 
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Fig. 5. Effect of molding temperature and pressure on compres- 
sive strength of epoxy-glass laminates. 


[he practical results of these findings are that a tem- 
perature of 250° F. produces the correct viscosity in 
the B-staged resin for optimum molding. Resin flows 
too freely at temperatures above 250° F., resulting in 
resin-robbed panels. On the other hand, the formula- 
tion is too viscous at temperatures below 250° | 
resulting in resin-rich panels. 

Pressure is not critical intrinsically, but the signifi- 
cant pressure-temperature interaction would indicate a 
“squeezing” action due to pressure; if the pressure is 
too great, the panel will be resin-starved. On the other 
hand, if the pressure is too low, there will be insufficient 
compacting and the molding will be resin-rich. 

The Soxhlet extraction results for samples molded at 
25 psi. and 250° F. at several time intervals, then 
quenched, showed that complete cure was accomplished 
in a little less than 15 minutes. “Post extraction” for the 
15-minute cure cycle showed that there is an actual 
weight increase on complete cure, as contrasted to 
weight loss on incomplete cure. 

When these values are plotted, as shown in Figure 6, 
the S-shaped polymerization curve is revealed. Several 
intervals are observed in this curve. Interval “A” is the 
heating time of the aluminum cauls after insertion in 
the hot press. Only contact pressure is maintained dur- 
ing this interval to avoid crushing the pre-impreg. This 
value was determined, by means of thermocouples, to 
be two minutes to rise to press temperature. Interval 
“B” is the jelling interval. It is during this interval that 
the pressure-temperature interaction is critical, and 
pressure should be held at 50 psi. The time of this inter- 
val varies with each epoxy and each curing agent, and 
must be determined for every combination. The gel point, 
determined by inspection, is that point at which the resin 
string breaks when pulled out by a sharp probe. As soon 
as the gelling interval is complete, it is considered de- 
sirable to increase the molding pressure in order to take 
advantage of any consolidation that might be possible, 
inasmuch as “resin-starving’ was found not to occur 
on pressure increase after this point was reached. There- 
fore, 150 psi. was chosen arbitarily for the molding 
pressure used in this interval during all subsequent 
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panel molding, inasmuch as 150 psi. is the usual design 
pressure for reinforced plastic presses. 

The above cycle has been found successful in mold- 
ing a number of panels over the thickness range 's- 
¥2 inch, and good thickness tolerance and quality ot 
panel has resulted uniformly. 

lable 2 gives the results of testing post-cured panels 
tor edgewise compressive strength. Owing to the com- 
plexity of this tabulation, a word of explanation is in 
order. The three vacuum-molded test panels that yielded 
the test specimens are identified as sheets 1, 2 and 3 
Test coupons were subjected to either one or two post- 
cure steps that are described as sequences | and 2 in 
the first column of the table. The second column gives 
the post-cure temperature of that particular sequence 
step concerned. The scatter of data over the Table is 
the result of randomization of the experiment by means 
of tables of random numbers. An example is given on 
the Table of the system employed, using the asterisked 
data in the seventh column, fourth row from the bot 
tom. The compressive results obtained, 50,000 and 
41,700 psi., were obtained by testing samples taken 
trom sheet No. 2 post-cured for two hours, as indicated 
by the column heading. The 50,000-psi. value was ob- 
tained by post-curing for two hours at 400° F. The 
41,700-psi. value was obtained by post-curing for two 
hours at 400° F., followed by two hours at 300° | 
as shown in the temperature and sequence columns 

These data, plotted in Figure 7, indicate that there is 
little difference in the properties obtained in a single- 
or double-stage cure, and that the optimum cure tem- 
perature is a little above 300° F. The effect of post-cure 
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Fig. 6. Polymerization curve for epoxy-glass laminates. 
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Table 2. Effect of Post-Curing Cycles on Compressive Strengths of Epoxy-Glass Laminates. 


Cure 


Sequence Temp.., °F. 


Edgewise Compressive Strength, Psi. 





One Hour Cure Time 
Sheet +! Sheet #2 Sheet #3 





Two Hours Cure Time 
Sheet #1 Sheet #2 Sheet #3 





Three Hours Cure Time 
Sheet #1 Sheet #2 Sheet #3 











28,000 43,500 
34,200 
55,500 49,500 48,500 


50,000 

46,000 

50,600 
30,700 58,900 
59,500 
49,600 59,300 

48 400 


53,600 50,800 56,300 


51,400 54,500 49,900 


53,600 53,300 


42,500 
60,000 49,000 
50,700 
50,400 
49,300 53,600 
52,900 
51,800 52,500 
43,900 
57,900 53,300 
58,700 44,000 
50,500 
57,500 
54,300 46,200 
57,100 
48,600 52,900 
57,000 41,200 
46,900 
55,100 
47,700 
51,100 
49,800 48,700 
50,200 
48,200 50,000* 
41,700* 
48,800 
45,600 
51,500 


885.6x108 1066.2x10° 1054.9x10% 
3006.7x10° 


the first at 400°F. only: the « nd far 4 


33,400 59,600 39,200 


25,100 48,200 43,200 


45,100 
39,100 
53,900 
62,200 56,400 
47,400 
35,000 57,500 
62,400 
54,600 
32,900 
48,100 
41,500 46,400 
52,600 
49,500 51,900 
40,800 
51,500 47,900 
51,300 
56,000 
43,200 
65,100 
53,400 
54,100 53,200 
51,800 


58,200 48,200 
48,900 54,700 
58,400 
41,700 
54,900 56,700 


64,900 42,800 

60,800 

54,900 59,100 
43,500 

63,000 

49,100 60,000 


62,800 51,600 56,500 


53,700 60,800 
47,200 

41,500 
60,200 52,000 


1065.0x10% 1233.6x10% 760.5x10 
3059.1x10% 


Table 3. Confidence Limits for Press-Molded Epoxy-Glass Laminates.* 





| 100 26,500 50,300 
2 Amb. 33,700 
| 100 32,100 54,700 40,500 
2 100 
| 100 53,900 
2 200 44.900 50,500 
100 61,300 45,600 
2 300 47,100 
| 100 60,200 48,600 59,200 
2 400 
200 44,800 
2 Amb. 55,900 46,700 
| 200 45,000 57,500 
2 100 42,700 
| 200 49,700 53,800 
2 200 48,200 
| 200 67,200 49,900 
2 300 53,400 
200 57,200 
2 400 60,000 53,900 
300 57,800 56,100 
2 Amb 45,100 
; 300 46,200 48,400 57,800 
2 100 
300 48 400 61,800 
2 200 44,100 
300 61,800 
2 300 53,500 
54,700 
300 56.200 
2 400 48 600 
400 69,200 55,500 
2 Amb. 53,700 
400 54.900 50,200 
2 100 49,700 
| 400 66,500 46,100 
2 200 46,300 
400 53,400 49,100 
2 300 53,900 
| 400 57,700 52,800 
2 400 58,800 
Sum 1065.3x10° 809.7x10° 1232.4x10° 
Grand Sum 3107.4x10% 
°Two ° . - ‘ = 
Average 
Molding Number Edgewise Standard 
Temperature, of Compressive Deviation, 
F. Cases Strength, Psi. psi. 
225+ 10 9 44,100 7,800 
250+ 10 9 51,400 5,000 
49,600 4,700 


275+10 9 


Compressive Strength, Psi., 85°, Limits 





Individual 
High Low 
60,000 29,000 
60,000 40,000 
59,000 40,000 





Average 
High Low 
49,700 38,500 
55,000 47,800 
52,900 46,300 































time on edgewise compressive strength is shown in Fig- 
ure 8. From this it may be seen that the optimum time 
is two hours, and the optimum temperature is 300° F. 

Analysis of variance shows that only the post-cure 
temperature is truly significant. Further, it is significant 
at the 1% level, meaning that there is only one chance 
in a hundred that temperature is not significant. 

Test panels, made according to the optimum proce- 
dure revealed by this study, were subjected to a series 
of physical and electrical tests, and the data obtained 
are shown in Table 5, on the facing page. The values 
obtained agreed well with those published by the raw 
material manufacturers. 


Conclusions 


Average edgewise-compressive strengths of 48,000 
psi., with tangent compressive modulus of 3.8-million 
psi., can be achieved consistently by press molding pre- 
impregnated, B-staged, glass cloth-reinforced epoxy 
laminates. These values can be obtained using conven- 
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strengths of epoxy-glass laminates (see Table 2). 


567 


54 


52 


48; 


464 


447 


42 


40 


% 
COMPRESSIVE STRENGTH, PSI X 10 
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tional laminating equipment and molding at 250° F. 
and 50 psi. Such values are achieved after post-curing, 
which raises structural values about 20% . The optimum 
‘onditions for post-curing are two hours at 300° F. 
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Fig. 8. Effect of post-cure 


treatment time on compressive 





strengths of epoxy-glass laminates (see Table 2). 


Table 4. Polymerization-Rate Data On Press-Molded Epoxy-Glass Laminates.* 


Cure Time, Initial Sample Post-Extraction Post-Burnout Percent 
Min. Weight, Gms. Weight, Gms. Weight, Gms. Polymerized 
3 6.0568 4.2356 4.1792 3.1 
5 5.4217 4.0597 3.9036 10.3 
10 5.7428 5.3896 4.307| 75.4 
12 5.9137 5.7993 4.4944 88.4 
15 6.1492 6.1924 4.5504 100. 





*Press-molded at 225° F. and 25 psi. (See Fig. 6). 
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Table 5. Some Properties of Press-Molded, Post- Cured, Pre-impregnated Epoxy-Glass Laminates. 


Average Minimum Maximum 

Arc resistance, sec. 36! 361 362 
Dielectric constant, dry 4.69 4.86 

Strength, volts/mil 509 493 537 
Loss tangent, dry 0.013 0.015 
Edgewise Compressive Strength: 

Warp direction, psi. .. 54,090 48,880 59,890 

Fill direction, psi. 52,450 47,130 55,940 
Edgewise Compressive Modulus: 

Warp direction, x10° psi. 3.915 3.822 4.028 

Fill direction, x10® psi.. 3.585 3.394 3.759 
Tensile Strength, psi: 

Warp direction 50,000 49,010 50,900 

Fill direction 47,040 45,300 48,720 
Tensile Modulus, psi. x 10®: 

Werp direction 3.036 2.943 3.145 

Fill direction 3.040 3.015 3.068 
Tensile Strength at 400° F., psi.: 

Warp direction 22,910 22,090 23,890 

Fill direction 22,430 21,440 24,360 
Flexural Strength, psi 

Warp direction 74,560 73,160 75,950 
Flexural Modulus, psi. x10": 

Warp direction 2.582 2.40 2.762 

fue Es 
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ADVANCES IN THE TECHNOLOGY OF PLASTICS 





Lawrence. Mass. 


G. S. LAAFF, Mer. of Research & Development 
Bolta Products, Div. General Tire & Rubber, 


Developments in Plastic Film and Sheeting Processing During 1957 
5 & 


IMPORTANT advances were made in vinyl film 
sheeting during 1957. These are particularly significant 
because these materials must be regarded as matured 
members in the family of plastics. 

Among equipment improvements, a calender of a 
new design, referred to as “Inclined-Z,” (see illustra- 
tion) first saw commercial usage in 1957. In this design, 
the basic advantages of the standard “Z”-type calender, 
which permits free roll deflection, has been maintained. 
In addition, however, the “Inclined-Z” calender presents 
an accessibility that was not obtainable in earlier models. 
This arrangement of rolls provides a clear, short path 
for material travel, ease of threading, and adequate 
space for embossing or other auxiliary equipment. When 
combined with crossed-axes for improved gage control 
and a high temperature heating medium, this machine 
has a flexibility previously denied the plastics sheeting 
industry. High molecular-weight resins possessing many 
promising physical properties, such as vinyls, high- 
density polyethylene, polypropylene, etc., now can be 
calendered by the utilization of these higher tempera- 
tures. 

Another significant processing advance was made in 
the field of decorative quilting. A dielectrically-sealed 
inlay or decal made a major contribution to 1957 
automotive interior styling improvements. In this proc- 
ess, a decorative vinyl film is sealed dielectrically to 
heavy gage supported-base fabric with a tear seal die. 
When excess film trim is pulled away from the quilted 
item, a trimmed decorative inlay remains sealed to the 
base material. The furniture industry is making use of 
the same process in the manufacture of elaborately 
quilted headboards, chair backs, etc. 
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Schematic view of standard-Z (left) and inclined-Z (right) 
calenders. 


The development of optimum sealing uniformity in 
customers’ plants challenged the capabilities of chemists, 
engineers, and electronic specialists. Exhaustive studies 
were demanded of the dielectric behavior and variables 
of every sheeting component, including the polyviny! 
chloride resin-plasticizer-stabilizer systems, pigments, 
metallics, lubricants, backings and their saturants, ad- 
hesives, etc. Highlighted was the need for basic knowl- 
edge of the effect of molecular weight and molecular- 
weight distribution of PVC, and the varying actions 
of single plasticizers or plasticizer systems on the flow 
and sealing properties of the finished formulation. The 
type and thickness of the top coating, the residual 
solvents, printing inks, etc., were found to contribute 
significantly to sealing behavior. Critical physical spe- 
cification requirements of the end-product, of course, 
could not be sacrificed for ease of sealing. 

Perhaps the largest number of product developments 
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in 1957 resulted from improvements in the combining 
processes. New adhesives and techniques permitted a 
fortuitous wedding of polyester and vinyl base sheet, 
giving improved abrasion and chemical resistance in 
combination with a decorative effect to produce mate- 
rials that are ideally suited for heavy-duty interior 
surfacing: i.e., buses, trains, domestic and institutional 
counter-tops, etc. 

Other process developments have permitted vinyl to 
be laminated to metal to produce a pressure-formable 
sheet finding many applications in the automotive, office 
furniture, electronics, and many other industries. 

New combining procedures have made possible the 
production of new fabric-backed vinyl wall coverings 
exhibiting the handling ease and hanging properties of 
high grade wall-papers. This new decorator material 
is commanding a portion of the market previously held 
by the more difficult to install heavy-gage vinyl wall 
coverings and, also, is replacing the more expensive 
soil resistant-type of wall-papers 

The combination of woven nylon scrim and vinyl 
film established a firm position in the areas previously 
served by canvas and duck fabrics. Strong, waterproof, 
lightweight paulins, truck and aircraft covers, out-door 
furniture covers, and protective enclosures of all types 
are items produced from this new fabric. Additional 
applications are found in beach goods, mattresses and 
life preservers. Heavier weight materials are used to 
fabricate compressed air-supported warehouses and 
portable airplane hangars, as well as portable ice- 
skating rinks. Many agricultural uses, such as temporary 
water tanks and several types of silos, are firmly 
established. In military applications, aircraft and artil- 
lery covers, as well as the much publicized “raincoats 
for Corporals,” have made use of the unique properties 
of the vinyl-nylon sandwich. These missile coverings, 
many more than 45-feet long and having plastic zippers 
{allowing instantaneous removal from a_ ready-to-fire 
rocket), weigh not more than 50 pounds. 

Several new types of clothing have been manutac- 
tured from unsupported vinyl film. These include gas- 
tight suits, radio-active fall-out, water ski suits, fisher- 
man’s waders, and bright yellow wind-breakers for 
hunting. Significant yardages of film found ready use 
as greenhouse glazing in 1957. Zippered cases for guns 
and radio equipment are used currently to keep this 
essential equipment free from sea damage during am- 
phibious landings. In mentioning the many uses for 
unsupported film that developed during this period, one 
must not overlook pressure-sensitive wall coverings that 
currently are enjoying a large retail sale. 

The potential large-sheeting markets developed in 
1957 center around the automotive industry and the 
building trades. Clear automotive seat covers enjoyed 
a large market in the past year, and are expected to 
find increasing use in the future 

A major contribution to the fireproofing of buildings 
will be established firmly in coming years as vinyl 
sheeting finds increased usage as a fungus-resistant, 
water-proof roofing material supplanting combustible 
tar paper and felts in this application. 
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Epoxy-Coated 
Phenolic 


Camera Parts 


A tough, epoxy-based enamel is being used by East- 
man Kodak to coat the phenolic interiors of its Dignet 
40 camera. Rexclad R, a product of Rexton Finishes, 
Inc., Irvington, N. J., gives a dull finish whose scanning 
incidence gloss is zero. Its black, non-reflective finish 
absorbs virtually all stray 
light rays which could 
impair the film. 

The coating is a two- 
component system based 
on an Epon resin manu- 
factured by Shell Chem- 
ical Corp. Resin’ and 
hardener is mixed just 





prior to application, and 
pot life is about 36 hours 
Kodak Signet 40 
After spraying, the en- 
amel is air-dried for two hours; force-dried at 140° I 
for 10 minutes; or baked for one hour at 250° F. Choice 
of curing schedule generally is dictated by production 
line requirements; however, the above temperatures are 
not sufficiently high to distort the phenolic parts 
Adhesion is excellent, even to the highest gloss 
phenolics; and a single coating replaces the two-step 
operation of primer and lacquer. According to Kodak 
engineers, the epoxy enamel provides the required 
interior finish without sandblasting the phenolic interior 





Camera interior is sprayed with epoxy finish to eliminate re- 


flectivity. 
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ERNEST J. CSASZAR, Sales Manager 
Vewark Die Hobbing & Casting Co. 


Moldmakers and their Price Quotations 


THE past November issue of this column discussed 
the matter of mold costs as an explanation of the 
factors of mold construction contributing to the ultimate 
price. The text of that article was, in the main, directed 
to the mold user, rather than the moldmaker. 

Now, let us consider the other side of the picture. 
In many cases, the ultimate cost of a mold is as much 
of a surprise to the moldmaker as the quoted price 
was to his customer. If the quoted price does not agree 
with the actual cost of manufacture, we certainly must 
consider that one of the two was incorrect. It is even 
possible that both figures could have been wrong, be- 
cause not all cost systems are accurate enough to yield 
the true result. As a matter of fact, many moldmaking 
shops operate without any formal system of knowing 
their actual cost picture. It is to those shops that this 
article mainly is directed. 

A number of times, I have heard a moldmaker say, 
“Sure I lose money on some jobs, but I make more on 
others and all I want is to be in the black at the end 
of the year.” This type of thinking, based on the fallacy 
that two wrongs make a right, can lead to a distorted 
attitude towards price quoting. Especially at times like 
the present, with competition at a peak, the need of 
getting jobs must be tempered by a thorough knowledge 
of costs. Low bids, based merely on the need for secur- 
ing work, are not the answer to the problem. As a 
matter of fact, this type of activity can be very well 
the road to financial disaster. 

The main point I would like to make is summed up 
in the following sentences. Factors that affect costs 
must be considered in all our estimating and, thus, are 
reflected in the quoted price. If the estimator of a 
mold does not have at his disposal the results of a 
cost picture in his particular plant, a good part of his 
estimating is based on an educated guess. He may be 
perfectly correct in the number of hours needed to do 
the job, and his shop actually may perform to the 
same number of work hours. The quoted price, how- 


ever, Was a product of the number of work-hours and 
the cost per hour of doing business. If the cost per 
hour was not accurate for his plant, his quoted price 
was incorrect. 

What does cost consist of? First, we have direct labor, 
material, and other outside purchases. To these basic 
costs, we must apply overhead costs that vary from 
plant to plant and, all too often, are either overlooked 
or incorrectly applied by the small manufacturer. As 
an example, I should like to list a number of these items 
of overhead cost that have to be apportioned properly 
to the hourly rate of doing business on each specific 
and different shop activity: 

(1). Depreciation of buildings. 

(2). Depreciation of machinery and equipment 
3). Insurance premiums. 

(4). Janitor service 

(5). Indirect labor. 

(6). Supplies. 

(7). Rents. 

(8). Power and light. 

(9). Unemployment and old age survivors insurance 
(10). Stock room. 

(11). Taxes on building. 

(12). Taxes on machinery and equipment 
(13). Small tools. 

(14). Repairs. 

(15). Superintendence. 

The above, of course, is not limited to moldmakers 
Good and accurate business practices are in order in 
all types of manufacturing. It is just that moldmaking 
shops, in many cases, are smaller than other similar 
activities, and a good number of these shops are being 
operated without formal cost systems. 

Since estimating brings in the business, and the very 
existence of a company is based on the yield from the 
work it performs, it is of the utmost importance that 
its estimates or quotations be correct. There is no bet- 
ter way of knowing what to quote, than to first know 


what will it cost. THe END 
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Plastic Press Division, 
Baker Brothers, Inc. 
Toledo, Ohio 
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Edited by: N. W. OBERLE,* Sales Manager. 


Compression & Transfer Molding 


Tr ANSFER molding is expensive. Even if auto- 
mated, it is expensive. We, as manufacturers of automatic 
molding machines, are proving time and time again to 
customers and prospective customers that redesign to 
compression is sound, even with the purchase of new 
molds and new automatic compression equipment. Years 
ago, everything went to transfer. At that time, it was 
considered the way to mold. Today, more and more are 
going automatic compression; it is the economical way to 
mold thermosets. With transfer, heavy tonnages are re- 
quired, a great amount of material is wasted in runners 
and cull, labor is high and, in most cases, pre-forms are 
used. These result in a control point, a contamination 
point, an inventory problem, and an expensive item. 

It is true, all transfer parts cannot be compression 
molded. However, with a little thought, a little initiative, 
and persistence, a great deal can be accomplished. Many 
insert jobs can be after-operations or eliminated; some 
delicate sections can be strengthened; some heavy sec- 
tions can be cored; some parts can be designed to have 
the strength only where such strength is required, and 
not all over. 

One excellent recent example of thorough thought 
and persistence is the illustrated fry pan handle. This 
part was formerly transfer molded like thousands of ap- 
pliance handles everywhere; and it was expensive. This 
part was redesigned for automatic compression molding, 
new molds and new automatic presses were purchased, 
and costs were reduced substantially. 


*This column replaces John H. Woodruff's Forum this month. 
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To the best of our knowledge, this is the first appliance 
handle molding job ever operated automatically. 

Another outstanding example of designing for auto- 
matics and for subsequent cost savings is the 12-inch 
terminal strip (also shown in the illustration) that now 
is molded automatically. 

The point is that old methods must be discarded; new 
automatic equipment has to be operated; and, if neces- 
sary, parts must be redesigned for operation on this type 
of equipment. Costs must be reduced, but taxes and 
wages are difficult to alter. The answer lies in redesign 
and compression automatics. 
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Growing Future for Reinforced Plastics in Consumer Boats 


ONE of the fields in which reinforced plastics has 
shown the most remarkable growth is in small boats. 
In 1957, nearly $2-billion were spent by boat buyers. 
Approximately 15% of this total was spent on rein- 
forced plastic boats, marking a 20% growth over the 
previous year. 

Naturally, there are good reasons why the public 
has taken to boating in constantly-increasing numbers. 
Among these reasons are the continual downward 
trend in boat prices; the unhappy fact that our congest- 
ed highways no longer offer care-free pleasure driving; 
and the increasing number of well-equipped marinas 
providing all manner of attractive facilities. Boating 
has been discovered as a source of pleasant recreation 
in which members of the entire family can indulge; 
such as fishing, swimming, water skiing, skin diving, 
or just plain sight-seeing. 

Reinforced plastics as a material for pleasure boats 
is being utilized on an increasing scale. Here, too, 
there are sound reasons for its selection; many of 
the new boat owners and increasing numbers of “old 
salts” appreciate the lack of maintenance and the 
lasting qualities of boats made of this light-weight, 
tremendously strong material. 

The experienced reinforced plastics molder seeking 


new outlets for his manufacturing talents would do 
well to consider this growing market. There seems to 
be enough potential in this field for reputable plastic 
molders to add considerably to their volume. The 
public, of course, will become more discriminating 
with each passing year, and only high-quality, uniform 
products will be succcessful in the long run 

To undertake the manufacture of a line of boats in 
volves a considerable expense. Designs, patterns, molds, 
jigs and fixtures, necessitate a high capital outlay. This 
is magnified by the number of different models possible, 
to say nothing of filling the pipeline with a supply of 
high-cost materials such as hardware, windshield assem- 
blies, and other components. 

There is considerable cost to be encountered in de- 
veloping means of transport, and a proper dealer or- 
ganization that must be serviced and supplied with aids 
such as posters, brochures, and sales literature of all 
types. Very soon, the questions must be faced as to 
whether the boats will be stocked in slack selling sea- 
sons; how to handle the tricky question of dealer dis- 
counts; and the ever-present problem of credit 

With all of the problems, here is an interesting and 
challenging field that offers every possibility for success 


if approached prudently. wos five 
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Lindol is the lowest color tricresy] phosphate 
commercially available. Add excellent fire 
resistance, low water and oil extraction . . 
result: a plasticizer ideally suited for 

both vinyl film and sheeting applications 


and coated fabrics. 


Celanese is an expanding source for 
plasticizers for many jobs. Shipments f{1 
convenient distribution points are 

ready to meet tight s¢ hedules. Writ 
Celanese Corporation of America, Dept. 546-E, 
Chemical Division, 180 Madison Avenue, 
New York 16. for complete information. 
Export Sales: Ameel Co., Inc.. and 


PanAmeelCo.,Inc., 180Madison Ave 
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CHEMICALS 


ll Celanese for: Tris-beta Chlorethy! Phosphate... CELLUFLEX CEF; Epoxy Plasticizers ... CELLUFLEX 21 and 23; Four grades of flame-retardant Tricresyl Phosphate... 
INDOL Uow color)... CELLUFLEX 179A Uou specif gravity)... CELLUFLEX 1796 (general purpose grade) CELLU FLEX 179EG (electrical grade); ¢ resyl Dipher vl 
hosphate... CELLI FLEX 112: Dibuty!l Phthalate... CELLUFLEX DBP; Divctyl Phthalate. . CELLUFLEX DOP; Triphenyl Phosphate CELLU FLEX TPP. 
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SPI Pacific Coast Conference 


A total of 730 members and guests 
gathered at the El Mirador Hotel, Palm 
Springs, Calif., to attend the 15th Annual 
Conference of the Pacific Coast Section, 
Society of the Plastics Industry, Inc. The 
three-day conclave, which began March 
26, was launched by a business meeting 
during which officers for the 1958-59 term 
were elected. Included in the group who 
will guide the section’s affairs during the 
current year are: chairman, John L. 
Stieff, Coast Mfg. & Supply Co.; secretary, 
James H. Watt, Monsanto Chemical Co.; 
vice-chairman, John Del Monte, Furane 
Plastics, Inc.; and treasurer, William S. 
Rhodes, Mercury Plastics, Inc. 

The following two days were devoted 
to a variety of technical sessions. Lunch- 
eon on the 26th featured a guest speaker, 
the Honorable Frederick H. Mueller, As- 
sistant Secretary of Commerce, who pointed 
up the brighter aspects of our current 
economic situation, and explained what 
administration officials are doing to allevi- 
ate the down-turn. 

A joint session on “Progress in Plastic 
Pipe,” was moderated by William L. Hess, 
Anecite Corp. Participants in the panel 
included Raymond B. Seymour, Loven 
Chemical of California, and W. Sidney 
Aitken, Marken Plastics Corp. The lectures 
and subsequent discussions revealed that 
commercial acceptance of plastic piping is 
reflected in the growth of its market from 
$500,000 in 1948 to $50-million in 1957, 
with an expected 10% increase during the 
current year. Research programs, develop- 
ment of commercial standards, and tech- 
nological advancement have generated a 
growing confidence in this phase of the 
plastics industry. 

Ernest C. Bernhardt, E. I. du Pont de 
Nemours & Co., reviewed “Progress in 
Extrusion.” Beginning with the screw-pump 
principle attributed to Archimedes, he 
traced the development of extruders 
through to the present-day automated de- 
signs. Early industrial machines used in 
the 1930's were designed almost entirely 
on the basis of empirically derived data. 
Complex studies of the last decade how- 
ever, have narrowed previously unmeasur- 
able factors down to a point where ex- 
truder performance can be mathematically 
calculated. Today extrusion as a form of 
polymer processing has gained recognition 
as a science. 

J. A. Morton, Extruders, Inc., spoke on 
“Industrial Packaging with Polyethylene 
Film,” relating several case histories where 
this material has shown a performance 
superior to that of acetate butyrate and 
vinyl. 

Two approaches to the manufacture and 
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application of “High Density Polyethyl- 
ene,” were discussed in a panel session 
moderated by Lloyd A. Johnson, Jet 
Specialties Co. Dr. R. Jones, Phillips 
Petroleum Co., outlined the physical prop- 
erties of the product made by the Phillips 
process; discussed its behaviour during 
molding operations; and described several 
of the resultant end-products. W. O. 
Bracken, Hercules Powder Co., discussed 
Hi-Fax and Pro-Fax. The former is a high 
density polyethylene made under a Ziegler 
license, while the latter is a polypropylene. 

Entitled “Radiation: Plastics New 
Tool,” the paper presented by Dr. W. C. 
Goggin, Dow Chemical Co., discussed the 
various forms and effects of radiation, and 
pointed out that their application to 
plastics materials can result in decomposi- 


tion, vulcanization, molecular cross-link- 
age; polymerization, and_ graft-copoly 
merization. 





SPE New York Section 

Members of SPE’s New York section, 
together with the reinforced plastics and 
thermoforming sub-groups, gathered for 
their monthly meeting, March 19, at the 


Governor Clinton Hotel, New York, 
N. Y. Following dinner, the various 
groups repaired to separate conference 


rooms for the completion of the evening's 
program. Topic for the main meeting was 
linear polyethylene, its properties, devel- 
opment, processability, and applications. 
Lead-off speaker, addressing the main 
group, was David Jones, Celanese Corp. 
of America, who spoke on “Molding of 
0.96 Density Linear Polyethylene.” Re- 
viewing the studies conducted by Celanese 
in this field, Mr. Jones discussed the effect 
of injection machine variables and gate 
size on the physical properties and mold 
shrinkage of these materials. Slides were 
used to illustrate the characteristics of 
various melt index resins that had been 
studied in a spiral flow mold. Physical 
properties and field molding case studies 
of high melt index materials were re- 
viewed; and design considerations for 
parts and molds which permit the pro- 
cessor to take advantage of the properties 
of linear polyethylene were discussed. 
Peter D. Monti, also of Celanese, 
delivered a paper on “The Techniques of 
Extruding Linear Polyethylene.” He dis- 
cussed some of the desirable features 
which should be incorporated in the 
screw and dies; and used slides to illus- 
trate some of the techniques developed 
for sheet and tubular section extrusions, 





and extrusion coatings. Also discussed 
were some of the fundamental phenomena 
occurring in the polymer during extrusion 
and subsequent quench. 

“Designing With Reinforced Plastics” 
was the topic brought into focus by 
Charles L. Condit, Society of the Plastics 
Industry, Inc., who addressed the rein- 
forced plastics sub-group. Using a strip, 
color film, depicting the development of 
the industry, Mr. Condit reviewed nine 
major markets for reinforced plastics and 
high-lighted the sectors where substantial 
increases in the use of materials 
are anticipated. 

David F. Anderson, Rand Development 
Corp., spoke on “The Simultaneous De- 
position of Fiberglass and Resin” which 
is a recently developed technique that is 
expected to replace existing hand lay-up 
methods. It involves the simultaneous 
cutting of roving into strands of desired 
length; separating them; and spraying 
them, together with a _ predetermined 
amount of resin, directly onto the mold 
form. According to reports, this method 
promises to be the cheapest way to make 
large parts 


these 


Kenneth Henry, Celanese Corp. of 
America, presented a paper on “Thermo- 
forming of Cellulose Acetate and Linear 


Polyethylene.” He outlined the growth of 
acetate in blister packaging, how it hap 
pened, and what it means to formers 


SPE Newark Section 


Recent developments in injection mold- 
ing and extrusion were discussed at the 
March 12 meeting of the Newark Section, 
Society of Plastics Engineers, Inc. The 
Military Park Hotel in Newark, N. J., 
was the locale, and both speakers are 
members of the technical service depart- 
ment, Monsanto Chemical Co 

Ralph E. Hammer considered both ma- 
terials and equipment used in injection 
molding. He brought out that 45% of the 
styrene in use today is of the rubber- 
modified impact type, and static-dissipating 
styrenes are finding increased usage. 
Acrylics are now being used for shoe 
heels, and the following materials are 
coming into favor: polycarbonates, Delrin 
acetal resin, Teflon 100X, and the poly- 
propylenes. 

With respect to equipment, machines 
gaining favor have preplasticizing and 
conical heat chambers; and use hot runner 
molds, multiple gating, valve gating, high- 


speed injection, and telescopic mold 
closure. 
The second speaker, R.D. Sackett, 


pointed out that the SPE is seeking to 
increase extrusion theory knowledge and 
promote agreement on terminology. In 
the field, there is a growing trend towards 
vented extrusion, induction heating, and 
high speed extrusion. Induction heating 
involves wrapping a coil around the bar- 
rel, and using 60-cycle line voltage to 
generate heat along the lines of magnetic 
force within the barrel’s walls. This 
method may, in time, be supplanted by 
high speed extrusion. 
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Polyurethane Foam Sales Boom 

A 70% increase in sales for Mobay 
Chemical Co., a leading supplier of ure- 
thane chemicals, was revealed by sales 
manager J. D. Mahoney in a report to 
the Commercial Chemical Development 
Association. “Basic markets for urethane 
cushioning foams are presently in the au- 
tomotive and home furnishing fields,” he 
pointed out, “and Mobay’s sales gain is 
a direct confirmation of their acceptance 
by industry and consumers.” 

Based on current market acceptance, 
Mr. Mahoney envisions a  45-million 
pound potential for urethane foams in 
1958. Commercial foams average about 
two pounds per cubic foot, which means 
that about 23%-million cubic feet should 
be produced this year. “More than $500,- 
000 a month currently is being spent on 
basic research,” he added, “to speed up 
the transition of new urethanes from the 
laboratory testing stage to the production 
lines. Application research is underway 
in such diverse fields as mattresses, indus- 
trial packaging, interlining, carpet under- 
lay, and both thermal and acoustical 
insulation.” 

Mr. Mahoney further stated “. . . that 
the ‘big breakthrough’ for urethane cush- 
ioning foams took place at the Chicago 
furniture market in January, when more 
than 135 manufacturers displayed furni- 
ture pieces with urethane foam in seat 
cushions, backs, and arm rests.” One man- 
ufacturer reported that “80% of his orders 
specified urethane foam as the cushioning 
material.” 

Mobay is presently the only domestic 
supplier of all the component chemicals 
required for urethane foam production. 
The firm recently transferred its headquar- 
ters from St. Louis to Pittsburgh, so that 
it would be closer to the main plant in 
New Martinsville, W. Va. 





Offers Quality Control Course 


The 15th annual program of “Quality 
Control for the Chemical Industries” will 
be held again this summer at Rochester 
Institute of Technology. The dates are 
June 23 to July 2; and the program will 
include a series of conferences, lectures. 
and laboratory periods lasting from 8:30 
a.m. to 5:00 p.m. each day except Sunday. 
Evening “get-togethers” for discussing 
mutual problems with the instructors also 
are scheduled. 

This intensive course is devoted ex- 
clusively to statistical control problems of 
the chemical and process industries. It will 
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follow seven general lines: a survey of 
basic control concepts, concepts and strat- 
egies of statistical inference, tests of sig- 
nificance and confidence limits, analysis 
of variance, simple correlation and linear 
regression, multiple regression, and ex- 
perimental design. 

A knowledge of elementary algebra is 
essential. Advanced work in mathematics 
and previous training in statistics are help- 
ful but not necessary. Tuition for the 
course is $180, which covers books, sup- 
plies, and a room in the Institute’s dormi- 
tory facilities. Inquiries should be directed 
to Robert D. Pease, associate director, 
evening division, Rochester Institute of 
Technology, Rochester 8, N. Y. 





Radiation For Hire 


An eight million volt linear accelerator, 
producing an electron beam equivalent to 
140,000 curies of cobalt-60, is available 
on a rental basis at Midwest Irradiation 
Center, Rockford, Ill. Designed and built 
by Applied Radiation Corp., Walnut 
Creek, Calif., the unit can produce high 
energy electron beams, X-rays, or neu- 
trons, as desired. 

Owned and operated by Applied Radia- 
tion Corp., and W. F. and John Barnes 
Co., Rockford, Ill, the Center was estab- 
lished to provide facilities for industrial 
and academic groups interested in 
radiation research. In addition to the 
accelerator, the Center provides locked 
storage space for apparatus and materials, 
and a laboratory where experiments can 
be set up. The entire installation can be 
rented for as little as one hour or as much 
as several days at a cost of $100 per hour. 





Opens Plastics Laboratory 

A customer service facility for physical 
and chemical testing, has been placed in 
operation by Hasting Plastics, Inc., Santa 
Monica, Calif. The laboratory can be 
used to run quality control tests for plas- 
tics compounds and to assay the character- 
istics of pilot plant batches of new or 
special products. In addition to high and 
low temperature testing equipment, a 20,- 
000 pound universal testing machine is 
available. Equipment planned for the fu- 
ture includes automatic read-out instru- 
mentation incorporating an analog com- 
puter system, and an automatic balance 
with built-in weights. 





Aerial view of Emery's newly-acquired Vop- 
colene division. 


Acquires Fatty Acid Plant 


Vegetable Oil Products Co.'s fatty acid- 
producing Vopcolene division, located at 
Los Angeles, Calif., has been acquired by 
Emery Industries, Inc., Cincinnati, O. The 
transaction became effective April 1, and 
includes transfer of the division's entire 
property, production facilities, trademarks 
and other assets. No changes in personnel 
are contemplated, and the operation is 
continuing under the direction of Carl 
Williams, general manager. 





Relocates Company Offices 


Executive offices of Nicolet Industries, 
Inc., formerly located at 70 Pine St., New 
York, N. Y., have been moved to a newly 
erected building at Florham Park, N. J. 
The 20,000 square-foot structure provides 
space to accommodate headquarters, re- 
search, and development facilities for 
Nicolet’s component companies which in- 


clude: Modiglass Fibers, Inc.; Valley 
Forge Metals Co.; and Nicolet Asbestos 
Mines, Ltd. 

Consolidated at the Florham Park lo- 


cation are: chemical and physical testing 
laboratories; an engineering section; a 
workshop; and a pilot area, where asbestos 
and glass fiber products will be evaluated. 
Centralization of these activities, which 
previously had been situated at widely- 
separated locations, is expected to facil- 


itate Customer service 

Dr. Piero Modigliani, who developed 
the processes for continuous glass fiber 
forming used by Modiglass, has been 


named executive director of research for 


that organization. The fibers, manufac- 
tured at Bremen, O., are used in many 
plastics reinforcing applications such as 


corrugated panels, vehicle bodies, water 
skis, boats, tubs, trays, and swimming 
pools 





Company Changes Name 


National Cylinder Gas Co., Chicago, 
Ill., whose diversified operations had long 
outgrown the implication of its corporate 
title, has changed its name to Chemetron 
Corp. The new title, a synthesis derived 
from the words chemicals, metals, and 
electronics, received the unanimous vote 
of the board of directors, and was sub 
mitted for approval by the stockholders 
at the firm’s annual meeting May 6th 

An outgrowth of the 1953 merger of 
National Cylinder Gas Co., and Girdler 


Corp., Chemetron now comprises seven 
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divisions, an international subsidiary, and 
two affiliated companies. Net sales by the 
domestic operations during 1957 amounted 
to more than $147-million. 

A divisional break-down of the company 
includes: National Cylinder Gas Div., a 
processor of industrial and medical gases, 
and maker of allied equipment; Tube 
Turns Div., a manufacturer of welding 
fittings and flanges for industrial piping 
systems; Pennsylvania Forge Div., makers 
of open-die forgings and forged steel 
flanges; Girdler Process Equipment Div., 
whose products include Thermex high 
frequency heating equipment, and Votator 
continuous processing apparatus; Girdler 
Construction Div., builders of chemical 
process plants; and Chemical Products 
Div., makers of both heavy and fine chemi- 
cals. Perforating Guns Atlas Corp., a sub 
sidiary operating in a divisional status, 
provides services for electrical and radia 
tion well logging to determine geologic 
formations primarily in gas and oil fields 


Two 50°%-owned subsidiaries include 
Tube Turns Plastics, Inc., and Midwest 
Carbide Co. The former manufactures 


PVC pipe-fittings, flanges, valves and other 
products by an exclusive injection molding 
process; while the latter makes calcium 
carbide which is used in the production 
of acetylene. 





Sun Rubber Wins Patent Suit 


The United States District Court in 
Cleveland has ruled in favor of Sun Rubber 
Co., against National Latex Products Co., 
Ashland, O., and Akron Presform Mold 
Co., Cuyahoga Falls, O., in a patent in- 
fringement suit. The patents in question 
were the Molitor Patent 2,629,134 and the 
Martin and Rekettye Patent 2,629,131 
which covered a method of making hollow 
vinyl articles and the machinery involved, 
respectively. The decision is expected to 
be far reaching in the doll, ball, and toy 
industries. 





Increases Teflon Rod Output 


Installation of additional extruders at 
Tri-Point Plastics, Inc., Albertson, N. Y., 
has enabled the company to boost its 
production of TSI type Teflon rod by 
25%. This expansion of facilities permits 
extrusion of nearly 50 different rod diam- 
eters ranging from 0.125-1.250 inches, at 
tolerances of 0.001-inch. 

TSI rod is a relatively recent develop- 
ment providing a fluorocarbon stock of 
consistently high and uniform density. It 
can be used to machine parts to toler- 
ances as close as 0.0005-inch; has good 
thermal, dielectric, and corrosion-resistant 
properties; and has found many applica- 
tions in the electronics, guided missiles, 
mechanical, and instrument fields. 





Awarded Construction Contract 


Engineering contracts covering expan- 


sion of Texas Eastman’s polyethylene 
plant at Longview, Tex., have been 
awarded to Girdler Construction Div., 


May, 1958 





Ill. In addi- 


Chemetron Corp., Chicago, 
tion to engineering, the contract calls for 
procurement of equipment and material 
necessary to increase the plant’s annual 


polyethylene capacity to  180-million 


pounds by the end of 1958. 





Earns Safety Award 


Employees of American Cyanamid 
Co.'s plastics and resins division, located 
at Bridgeville, Pa., recently were awarded 
the Cyanamid Safety Award for having 
worked more than 2,400,000 injury-free 
man hours during the past two years. 

The award, which was the fourth com- 
pany safety-citation received by the 
Bridgeville plant, was presented by V. E. 
Atkins, general manager, manufacturing 
services division. H. A. Van Brocklin, 
plant manager, received the plaque and 
presented it to a two-man committee rep- 
resenting all of the 557 employees. 





Splits Chemical Division 


Two separate divisions, one to handle 
plastics, and the other to produce chem- 
icals and dyestuffs, have been formed by 
Koppers Co., Inc., Pittsburgh, Pa. The 
newly-created units will take over the op- 
erations formerly handled by the com- 
pany’s chemical division which is being 
eliminated. 

Heading up the plastics division will be 
David L. Eynon, Jr., as vice president and 
general manager. Mr. Eynon resigned the 
presidency of Mobay Chemical Co., to 
occupy his new post. T. C. Keeling, Jr., a 
former divisional assistant vice president, 
has been promoted to vice president and 
general manager of the chemicals and 
dyestuffs organization. 

Company officials believe that concen- 
tration of efforts in both fields can be 
better expedited by two separate divisions. 
The firm plans an expansion in the fine 
chemicals field; while in plastics, a high 
density polyethylene plant in coming on 
stream at Port Reading, N. J., and an 
expandable polystyrene plant will go into 
operation soon at Kobuta, Pa. 





Home Construction Seminar 


A special session entitled “The Dwell- 
ing House: An Emerging Technology,” is 
being offered this summer by Massachu- 
setts Institute of Technology, Cambridge, 
Mass. Scheduled for the two-week period 
beginning Monday June 23, and ending 
Thursday, July 3, the program is being 
presented jointly by the Institute’s De- 
partment of Architecture and the Depart- 
ment of Civil and Sanitary Engineering. 

The program will review the develop- 
ments and implications of new technol- 
ogies that are emerging in home design, 
materials, construction, siting, financing, 
and marketing. New materials as well as 
innovations in prefabrication and modular 
coordination will be surveyed. The various 
subjects will be discussed by representa- 
tives of industry, and the architectural 
and engineering professions. 






The school’s dormitory system is avail- 
able to all registrants. Rooms for singie 
men, as well as a limited number of ac- 
commodations for married couples and 
single women may be reserved. Tuition 
for the session is $250, payable upon 
notification of admission. Applications 
may be obtained by writing to: Director 
of the Summer Session, M.L.T., Cambridge 
39, Mass. 





Buys Eastern Resins Firm 


Name, assets, and good-will of Krumb- 
haar Chemicals, Inc., South Kearny, N. J., 
have been purchased by Lawter Chemicals, 
Inc., Chicago, Ill. The Krumbhaar firm, 
manufacturers of specialty resins and pure 
phenolics, will continue to operate under 
its own name at the same location. 

This acquisition enables Lawter, with 
its production of alkyd resins, printing ink 
vehicles, and fluorescent products, to ex- 
pand sales operations in allied ‘fields 
formerly serviced by Krumbhaar. Wi l.am 
Manko has been named vice president in 
charge of the newly-acquired company, 





Signs License Agreement 


Under the terms of a recently-signed 


license agreement, Pantasote Co., New 
York, N. Y., will manufacture plastics 


packaging materials using processes and 


special machinery developed by Italiana 
Nest-Pack, S.P.A., Bologna, Italy. Panta- 
sote’s product, trademarked Panta-Pak, 


will be vacuum-formed from vinyl resin 
compounds at the company’s plant in 
Passaic, N. J. 

First applications will take the form of 
trays for commercial fruit packaging. 
Price-wise, the product is competitive with 
paperboard, and is already widely used in 
Europe for fruit, confectionaries, pharma- 
ceuticals, and other items that require 
shock-protection. 





Makes Styrene Graft Polymer 


With completion of the first step in its 
recently-announced expansion program, 
Foster Grant Co., Inc., Leominster, Mass., 
has gone on-stream with a new plant for 
the production of Fosta Tuf-Flex, a high 
impact polystyrene molding material. A 
virtually colorless, graft polymer, this ma- 
terial yields finished products exhibiting 
superior flex resistance, resiliency, and 
heat and color stability. 

Fosta Tuf-Flex can be extruded, vacuum 
formed, or injection molded with no modi- 
fications of standard equipment required. 
Applications include: cabinets and hous- 
ings for appliances, molded parts and ac- 
cessories for refrigerators, and food 
packaging. 





Builds Second Dacron Plant 


A multi-million dollar facility for the 
production of Dacron polyester fiber, is 
being constructed at Old Hickory, Tenn., 
by E. I. du Pont de Nemours & Co., Wil- 
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FAMOUS NAMES use FORTICEL 


Celanese propionate molding material 


These trademarks have become identified in the consumer's mind with 


dependable quality and performance. 


Since its introduction, Forticel Plastic, too, has become identified with 
quality and performance... the quality and performance it permits 


manufacturers to maintain in their products. 


That's why Celanese Forticel has become the natural choice of the 


nationally-famous companies these trademarks represent. 


Quality and production efficiency are among the important advantages 


Forticel Plastic offers the manufacturer serving industry and the public. 


Celanese Corporation of America, Plastics Division, Newark 2, N. J. 
Canadian Affiliate: Canadian Chemical Co., Limited, Montreal, Toronto, Vancouver. 
Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16, N. Y. 


Celanese® Forticel 


Forticel...a & plastic 


TYPICAL PHYSICAL PROPERTIES OF FORTICEL 


Celanese Corporation of America, Plastics Division 


Dept.184-E, 744 Broad Street, Newark 2, N. J 


Flow temperature Cc A.S.T.M D569-48 145 
Specific grovity D176-42T 1.18 
Tensile properties: 

Break (p.s.i sie wa 0638 -52T 1900 

Elongation (%)... D638 -52T 48 
Flexural properties: 

Flexural strength (p.s.i. ot break D790-49T 3300 
Rockwell hardness: (R scale 0785-51 =15 
tzod impact: (ft. Ib./in. notch) . 0256-43T 2.7 
Heat distortion: (°C we eeee e+ - 0648-451 51 
Water absorption: 

% sol. lost nocceccece cranes 

% moisture gain sons . .D570-42 

% weter absorption ‘ 0570-42 


Please send me New Product Bulletin A2A on Forticel Plastic 


NAME 
| 
COMPANY 


ADDRESS _—__ 


|), 
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mington, Del. Upon completion in 1959, 
its 56-million pound annual capacity will 
supplement output from the company’s 
first Dacron plant, which went into com- 
mercial production at Kingston, N. C., in 
March 1953. 





Occupies Larger Quarters 


U. S. Metal Coatings Co., Inc., formerly 
located in Elizabeth, N. J., has moved to 
a larger building in Middlesex, N. J. The 
company specializes in hard-chromium 
plating of heavy equipment components; 
handles grinding, polishing, and finishing 
operations; and performs copper plating, 
and precision finishing of gravure and 
printing rolls for the graphic arts industry. 





Builds Testing Laboratory 


A research and development laboratory, 
enclosing 21,000 square feet of floor space, 
has been erected by Cincinnati Testing 
and Research Laboratories, Inc., Cincin- 
nati, O. Located in suburban Woodlawn, 
adjacent the Milcreek Expressway, the 
building replaces the company’s previous 
facilities in downtown Cincinnati. 

An independent research organization, 


C.T.L.’s main areas of activity include 
polymer research; development, design, 
and production of reinforced plastics and 
polymer coatings; mechanical, electrical, 
and environmental testing; and specialized 
parts production. In addition to running 
qualification tests for U.S. Government 
specifications, the firm maintains a con- 
sulting staff to assist in problems involving 
any phase of plastics production. 





Four-Point Expansion 


A four-point expansion program calling 
for investments in excess of $800,000 has 
been announced by Cadillac Plastic and 
Chemical Co., Detroit, Mich. Salient fea- 
tures of the move include: construction of 
a new extrusion plant at Warren, Mich.; 
signing of a multi-regional agreement for 
distribution of Du Pont’s Mylar polyester 


film; assembly of complete distributor's 
stocks of lay-flat polyethylene tubing, 
which will find outlet through the com- 


pany’s 10 regional warehouses; and crea- 
tion of a product sales division, to be 
headed by Kenneth A. Glabach, former 
district sales supervisor for St. Regis Paper 
Co.’s Panelyte division. 





Tests Latex Paints 


Water-based latex paints, made from 
Bakelite vinyl acetate resin WC-130, are 
undergoing a series of outdoor-exposure 
tests to determine their weatherability 










A LOW COST—EASY TO OPERATE 
Drape and Vacuum Forming Machine 








METEOR 


AUTOMATIC 





FOR... 
@ BLISTER AND SKIN PACKAGING 


@ PRODUCTION THERMO-SHEET 
FORMING 


Completely Automatic 
Adjustable Clamping Frame 
Draw to 15” 


Fabricates all Thermo-Plastics from 
001 to .250 


Special Skin-Pak Feature 
Wired for two-handed activation 


Write for bulletin PT5 


INDUSTRIES 





LAB-VAC, 
Three Station ROTARY, COMET TWIN, STAR- 
Thermo Forming Press, MERCURY Continuous 
Vacuum Forming and Packaging Machine, 
Automatic Skin-Pak and Slitting Unit. 


FRANKLIN PARK 
ILLINOIS, USA 
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characteristics, according to a report by 
Bakelite Co., New York, N. Y. The paints 
have been applied to several different types 
of construction materials at locations in 
Maine, Massachusetts, New Jersey, Penn- 
sylvania, Minnesota, Michigan, West Vir- 
ginia, Alabama, and California. 

While final evaluations are not expected 
for several years, it is believed that the 
latex paints will last considerably longer 
than the average three-year life of con- 
ventional paint. Preliminary results indi 
cate best performance on cement-asbestos 
shingles, concrete, brick, 
ment block. 


stucco, and ce 





Architect's drawing of J. O. Ross 
midwestern office. 


Corp.'s 


Erects Midwestern Offices 


A 12,500-square-foot office building, to 
be located at Mt. Pleasant, Ill., a suburb 
of Chicago, is being constructed by J. O 
Ross Engineering division, Midland-Ross 
Corp., New York, N. Y. Scheduled for 
completion this coming September, the 
building also will provide accommodations 
for Chicago personnel of John Waldron 
Corp., a unit of Ross Engineering. 

The company fabricates and installs air 
process systems used in industrial heating, 
drying, and curing operations; while John 
Waldron manufactures web converting 
machinery and flexible couplings. The 
Chicago office, headed by vice president 
L. G. Janett, services the territory bounded 
by Canada, Gulf of Mexico; Rocky Moun- 
tains, and the middle eastern states. 





Develops Fiber Forming Resin 


A polyester resin for use in production 
of textile fibers has been developed by 
Goodyear Tire and Rubber Co., Akron, O. 
Described as a linear co-polyester, the 
resin, tradenamed Vytel, will be produced 
in a plant currently under construction at 
Apple Grove, W. Va 

Although still in the pilot plant stage, 
volume production is expected by early 
1959, and end products probably will 
reach the consumer level later that year. 
Vytel products reportedly demonstrate ex- 
ceptional strength, resiliency, and flexi 
bility, in addition to showing good ultra- 
violet light Used alone, or 
blended with other synthetics or natural 
fibers, the new fiber will be made into 
wearing apparel and related items. The 
resin will be marketed under the direction 
of H. R. Theis, general manager of Good- 
year’s chemical division 


resistance. 
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ESCAMBIA PVC PEARLS '* 


— Your competitors— are using Escambia PVC Pearls 
to improve their profit picture— 


Here are a few good reasons why— 


@ Unusually high plasticizer absorption capacity 
@ Uniform and free-flowing dry blends 
@ Outstanding heat stability 
@ Very low gel count 
@ Excellent color and clarity 
@ Fast mill banding characteristics 
®@ Complete freedom from fines 
, @ Uniform particle size 
Conventional PVC Escambia PVC Pearls 
(Each magnified 20 times) ® PVC Pearls is a trademark of Escambia Chemical Corporation 
Manufactured in four molecular weights for all general purpose and many 


: 9. 
specif apptica- 


tions. For samples and additional information on this completely new PVC write or call 


' 


ES CAMBtIitA CHE I 


Cc °o R P °o R a T ° N 


261 MADISON AVENUE NEW YORK 16, N. Y, 
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i Kent W. Smith 


Kent W. Smith has been elected vice 
president of Improved Machinery, Inc. 
He had been treasurer of the company 
since early 1949, and a director since 
September of that year. Mr. Smith first 
joined IMPCO in 1942 as office manager, 


John Dunbar, formerly an _ industrial 
sales manager for Willys Motors, has 
joined the sales department of L. O. F. 
Glass Fibers Co., and has been assigned 
to the Milwaukee district. 


W. Pat Fralia has been named sales 
manager of Lone Star Plastics Co., Inc., 
Fort Worth, Tex. For the past seven 
years he had been a sales engineer with 
Texas Electric Service Co., and Engineer- 
ing Supply Co. In his newly-created 
position, Mr. Fralia will be responsible 
for setting up a country-wide sales staff. 


John J. Ratto has been appointed 
general sales manager of Pelron Corp., 
Lyons Ill. William Clement and Ronald 
Greiner have been named technical sales 
representatives for the Michigan area, and 
will represent the polyurethane division 
of the Detroit office. 


Russell M. White has been appointed 
general manager of the newly-created 
international division, Stauffer Chemical 
Co. He will be responsible for the ac- 
quisition of foreign rights for processes 
and products, licensing of Stauffer patents, 
and export sales. 


Robert H. Zabel has been appointed 
manager of the plastics and elastomers 
section at the new technical service labo- 
ratory of Du Pont’s pigments department, 
Chestnut Run, Del. He joined the firm in 
1948 as a production supervisor, and more 
recently served at the Newark sales serv- 
ice laboratory. 


Wells E. Hudson has been named proj- 
ect manager for Pittsburgh Coke & Chemi- 
cal Co.’s commercial development de- 
partment. He previously served as vice 
president and general manager of Great 
Lakes Chemical Corp. 
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Harry T. Marks has been elected presi- 
dent of Ferro Corp. A 25-year man, Mr. 
Marks formerly served as executive vice 
president. He succeeds the late C. D. 
Clawson. 


L. W. Donnelly has been named engi 
neering supervisor at Monsanto Chemical 
Co.’s plastics division plant in Texas City, 
Tex. He has served as senior engineer 
since 1956. Edgar B. Peek joins the engi 
neering department, and will serve under 
Mr. Donnelly. Irving Tashlick and Joel H. 
Graham have joined the plastics division 
at Springfield, Mass., and will serve in the 
research department and as a Safety, eng! 
neer, respectively. 


Dean 
district 


Western 
Elec 


become 
for General 


Daniels has 
sales manager 
tric’s silicone products department, and 
will maintain offices in Downey, Calif 
He succeeds Robert T. Dailey, who has 
become manager of rubber market de 


velopment. 





James D. Bettridge 


James D. Bettridge has been appointed 
general sales manager of L.O.F. Glass 
Fibers Co.'s distributor division. He will 
be responsible for all distributor sales of 
the firm’s home insulation, pipe insulation, 
and acoustical ceiling panel. The vacancy 
in the product planning department cre- 
ated by his promotion will be filled by 
Malcolm C. Brown, former 
the Kansas City district. 


manager of 


Albert M. Hunt has joined General 
Electric’s chemical & metallurgical divi- 
sion as chemist in the new product 
development laboratory. A former devel- 
opment chemist with Transformer Labo- 
ratories, he will work on the Lexan poly- 
carbonate resin project. 


Woodrow H. Pereira has been appointed 
manager of the new sales office recently 
opened by Federal Tool Corp., at 230 
Fifth Ave., New York City. He formerly 
represented the firm through Harold Everts 
Co., sales representatives. Named as as- 
sistant manager is Howard Bruno, a former 
New England representative of Federal. 


ia ey 





Robert Barbin has been appointed sales 
correspondent for Devcon Corp., Danvers, 
Mass. He formerly served as a technician 
in the research laboratory 


Leo Poccia has joined the staff of Conap 


Co., a plastics research & development 
concern located in Olean, N. Y. He for- 
merly served as technical director of 


Arvey Corp.'s Fibre Forming division. 


W. R. Clark has been appointed sales 
manager; W. H. Guthrie manager of sales 
promotion; R. M. Wallace sales coordina 
tor; and D. S. Sherwin manager of mar 
keting research for the plastics sales divi 
sion of Phillips Chemical Co. Mr. Clark 
previously served as senior sales engineer 
and assistant sales manager, and the other 
three men served in various capacities tor 
other Phillips’ divisions 

James W. Frevert has been 
production manager at An 
Chemical Co.'s vinyl 1onome:! 
plant, Calvert City, Ky. He is replaced as 
plant superintendent by James H. Burgess, 
former control chemist. Kenneth T. Card- 
mer succeeds Mr. Burgess. Clifton E. 
Cowan and H. J. Shuecraft, Jr., have been 
named operating foremen 


app nie d 
Reduction 
acetate 


Edward A. Coons has been named gen 
manager of Acheson Dispersed Pig 
ments Co., Philadelphia, Pa. A_ former 
employe of Du Pont and Sinclair Refining 
Co., he most recently served as 
manager of Armour’s chemical division 
Mr. Coons will supervise operations at the 
manufacturing plants in Philadelphia; Or 
ange, Tex.; and Xenia, O 


eral 


general 


Thomas J. Campbell has been appointed 
sales manager of Metasap Chemical Co., 
a subsidiary of Nopco Chemical Co. For 
merly the assistant sales manager, he suc- 


ceeds O. FE. Lohrke. 


W. Mayo Smith has been appointed di 
rector of research for Escambia Chemical 
Corp. Dr. Smith formerly served as assist 
ant director, in charge of polymerization 
and plastics research & development. He 
will be located at the new Research Center 
in Wilton, Conn 


Harvey G. Wismer has been elected vice 
president of Mannesmann-Easton Plastic 
Products Co., Inc., Easton, Pa., a manu- 
facturer of rigid plastic pipe. A company 
employee since 1952, he formerly served 
as general manager. 





Harry A. Russell 


Harry A. Russell has been elected vice 
president of Pantasote Co., Passaic, N. J. 
Formerly the technical director, he will 
be in charge of research and development 
for the main plant and its divisional plant, 
the Eleanora Chemical Corp. 
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Howard Zimmer has been named sales 
representative for H. Kohnstamm & Co., 
Inc., in the states of Washington and 
Oregon. A _ pharmaceutical chemist, he 
formerly served as Northwest sales super- 
visor for Chas. Pfizer & Co., Inc. 


Kenneth P. Pitt has been appointed 
manager of Formica Corp.’s Eastern re- 
gional office in White Plains, N. Y. He 
joined the firm in 1943 as purchasing agent, 
has sold, and most recently served as 
assistant district manager in Boston. 


Everett Griffin has been elected to the 
board of directors of Chemical Process 
Co., Redwood City, Calif., increasing the 
total number from seven to eight. 


Patrick Law has been appointed dis- 
trict sales manager, Southern division, for 
Haskelite Mfg. Corp., Grand Rapids, 
Mich. He formerly sold curtainwall ma- 
terials for H. H. Robertson Co. 


John N. Pattison has been appointed 
director of research and development for 
Girdler catalysts in the chemical prod- 
ucts division of Chemetron Corp. Former 
head of Cities Service’s catalyst research 
section, Dr. Pattison will make his head- 
quarters in Louisville, Ky. John W. Bene- 
dict has been named sales manager for 
the Girdler catalysts. He most recently sold 
for W. R. Grace’s Davison Chemical divi- 
sion 


Reichhold Chemicals, Inc., White 
Plains, N. Y., has announced the appoint- 
ments for four divisional managers for 
chemical sales: W. D. Conrad, Central 
Atlantic division, Charlotte, N. C.; W. A. 
Gerhardt, Pacific Southern division, Azu- 
sa, Calif.; G. D. Lamont, Midwest divi- 
sion, Detroit, Mich.; and R. J. Read, 
Northeastern division, Ballardville, Mass 


Carter L. Burgess has been elected 
president of American Machine & Foun- 
dry Co. He previously served as presi- 
dent of Trans World Airlines. 


Edward Lang has been appointed to 
the management staff of Furane Plastics, 
Inc., as sales coordinator. He previously 
served with Lockheed Aircraft Corp. and 
Chrysler Corp. 


Vernon L. Larson has been named as- 
sistant sales manager of surface coating 
materials for Bakelite Co. He has served 
the firm as special correspondent and as 
a technical representative. Henry W. 
Greenhood has been appointed Western 
zone sales manager for surface coating 
materials, and will maintain headquarters 
in Chicago. He also served as a technical 
representative. 


Philip G. Magnusson has been appointed 
sales manager, calendering materials, for 
Bakelite Co. This covers the firm’s vinyl 
and polyethylene materials for floor cov- 
erings, pipe wrap, coated fabrics, rigid 
sheeting, and plasticized film and sheet- 
ing. He will also direct the sales of sty- 
rene and chlorinated additives for cal- 
endering. 
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Richard C. Burck has been named 
manager of product development for Mo- 
bay Chemical Co. He joined the firm in 
1955 as supervisor of product develop- 
ment, after serving seven years with 
Minnesota Mining & Mfg.’s adhesives & 
coatings division. 


Valentine B. Chamberlain, Jr., has been 
elected treasurer of the vinyl dispersion 
division, Society of Plastics Industry, Inc. 
Mr. Chamberlain is sales manager of the 
Stanley Chemical Co. 


Stephen Simon has been named gen- 
eral sales manager for all company di- 
visions of Barclay Mfg. Co., Inc., Bronx, 
N. Y., manufacturer of building materi- 
als. Ernest S. Swanson has been ap- 
pointed director of the Barcwood plasti- 
coated paneling division, and John W. 
Grist has become product manager for 
Barclite reinforced plastic paneling. New 
sales office manager for all divisions is 
John Baum, and Jerry Hart will serve 
as advertising & sales promotion manager 


Joseph Foier has been elected vice 
president and sales manager of American 
Molding Powder & Chemical Corp., Brook- 
lyn, N. Y. He has held supervisory po- 
sitions with the firm since 1953, both in 
sales and in production. 


Jack H. Kubanoff has joined Fluoro- 
carbon Products, Inc., a division of U. S 
Gasket Co., and will be responsible for 
the design, development, and engineer- 
ing or that company’s products. He pre- 
viously served with Remington Rand Uni- 
vac aS senior engineer. 


John C. Milne has been appointed 
product manager, compound-applying 
machinery, for the Dewey & Almy division 
of W. R. Grace & Co. He will supervise 
sales of the division’s machines for apply 
ing “Flowed-in” sealing compounds to ends 
and side seams of cans and other con- 
tainers. 


Kenneth T. Carolan has been elected 
vice president of Carmer Industries, Inc., 
Kenilworth, N. J. He will continue to 
serve as general production manager for 
Kel-F, nylon, and Teflon rods and tubes 
Gordon Britt has been named sales man 
ager. 


Roy J. Sund, executive vice president of 
Marathon Corp. before its merger with 
American Can Co., has been elected a vice 
president of the latter firm. Since the 
merger, he had been supervising opera- 
tions of the Marathon division. 


Robert L. Duncan has been named 
sales manager of Union Carbide Chem- 
icals Co., a promotion from assistant sales 
manager. He joined the firm in 1937 and, 
with the exception of military service, has 
served continuously in various sales ca- 
pacities. He became manager of the Al- 
bany district in 1946, Detroit in 1949. In 
1954, Mr. Duncan was made Eastern di- 
visional manager. 


William B. Philipbar, Jr., has been ap- 
pointed product sales manager, stearates 
division, for Nuodex Products Co., a di- 
vision of Heyden Newport Chemical Co. 
He previously served with Esso Standard 
Oil Co. 









Robert E. Leber has been appointed 
general sales manager of Ansbacher-Siegle 
Corp., Staten Island, N. Y. He will be re- 
sponsible for all pigment and colors sales 
to the plastics, cosmetic, paint, and floor 
covering industries 
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G. Victor Sammet, Sr. 


G. Victor Sammet, Sr. 


G. Victor Sammet, Sr., 77, co-founder 
and former president of Northern Indus- 
trial Chemical Co., South Boston, Mass., 
died April 13, after a short illness. He 
resided at 24 Vineyard Road, Newton 
Center, Mass. 

A graduate of Massachusetts Institute 
of Technology, class of 1901, Mr. Sam- 
met was awarded a Rhodes Scholarship 
and continued his studies at the Univer- 
sity of Leipzig (Germany), where he was 
granted a Ph.D in chemistry. Upon his 
return from Germany, he joined the chem- 
ical department of Merrimac Chemical Co. 
In 1907, he became a co-founder of 
Northern Industrial Chemical Co., and 
served as president of that organization 
for 49 years until his retirement in 1956 

He was one of the founders of the 
Plastic Manufacturing Group, which later 
became the Society of the Plastics Indus- 
try, Inc.; a member of the Brae Burn 
Country Club of Newton; and the Plas- 
tics Pioneers Association. Mr. Sammet 
is survived by his wife, Viola White Sam- 
met; a son, George V. Sammet, Jr.; a 
sister; and two grandchildren 


Harlan Richard Wheaton 


Harlan Richard Wheaton, 37 
director of new products and development, 
Standard Ultramarine & Color Co., Hunt- 
ington, W. Va., died April 7, 1958, when 
an airplane in which he was traveling 
crashed near Midland, Mich. 

A native of Huntington, Mr. Wheaton 
was graduated from Vinson High School 
in 1939, after which he attended George- 
town College, Georgetown, Ky. In 1941, 
he joined Standard Ultramarine as a lab- 
oratory assistant, where his work was con- 
tinuous with the exception of a three-year 
period during World War II when he 
served with the U.S. Marine Corps. Fu- 
neral services were held at the First Meth- 
odist Church of Catlettsburg, Catlettsburg, 
Ky. The deceased is survived by his wife, 
Geraldine Meade Wheaton, a son, and a 
daughter. 
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1957 Canadian Plastics 


Canadian consumption of practically 
every type of plastic material showed more 
or less pronounced growth during 1957. 
The one exception seems to have been 
melamine molding powder which, for the 
time being at least, apparently is making 
no progress. The greatest advance was 
made by polyethylene, total consumption 
of which increased 45% during the year. 
A further increase of 30% is expected in 
the current year, especially for wire coat- 
ing. Last year, the chief market for poly- 
ethylene was in film. Unplasticized PVC 
still heads the list of plastics consumed 
here, with 1957 figures about 20% above 
those for 1956. Polystyrene felt the effects 
of the inroads of polyethylene, neverthe- 
less consumption of this material con- 
tinued to rise at a satisfactory rate. 

The following table gives data on the 
consumption, in pounds, of primary plas- 
tics in Canada during 1957: 


Polyvinyl chloride 36,750,000 
Polyethylene 35,400,000 
Phenolic resins 28,500,000 
Polystyrene 15,500,000 
Nylon molding powder 250,000 
Phenolic adhesives 22,000,000 
Urea molding powder 400,000 
Polyesters 3,500,000 
Melamine 8,500,000 
Epoxy resins 1,600,000 
Cellulosics 6,400,000 
Vinyl acetate 6,000,000 
Vinyl alcohol 2,000,000 
Vinyl acetal 250,000 
Acrylic 600,000 
Urethanes 400,000 
Total: 168,050,000 
During 1957, many new plants and 


plans were announced by the plastics in- 
dustry. Canadian interest in the newer 
plastics has prompted the establishment 
of plants for their production locally. 
Thus, Shell Chemical and Bakelite are to 
manufacture epoxies; Naugatuck Chem- 
icals is building a new polyester plant; 
Reichhold Chemicals opened a new poly- 
ester plant during 1957; and Robinson 
Molded Products, which has been pro- 
ducing polyester-based urethane foams, is 
to start producing foams using their own 
pre-polymer systems for making polyether- 
based urethanes. 

Canadian production of plastic mate- 
rials, in pounds, in 1957 is shown below: 


Vinyl acetate monomer . 44,000,000 

Cellulose acetate flake 45,000,000 

Polystyrene 38,000,000 

Phenolic resins 25,000,000 

Polyvinyl chloride 23,250,000 

Nylon (chiefly textiles). 25,000,000 
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13,500,000 
29,000,000 
5,000,000 
300,000 
3,500,000 
lotal: 251,550,000 
A total of 58,900,000 pounds of as- 
sorted plastic materials was imported into 
Canada in 1957, as follows: 
Polyvinyl chloride 13,500,000 
Polyethylene (all types) 11,000,000 
Polystyrene and copolymers 5,400,000 


Phenolic adhesives 
Polyethylene 
Urea adhesives 
Vinyl acetal 
Polyesters 


Phenolic resins 3,500,000 
Phenolic adhesives 8,500,000 
Urea molding powder 400,000 
Melamine 8,500,000 
Epoxy resins 1,600,000 


Cellulosics 
Urethanes 


6,400,000 
100,000 
Total: 58,900,000 
As in previous years, imports of PVC 

depressed prices, while those of polyesters 

hampered local production to some extent. 


New German Developments 
Schering A.G., Berlin-West, and Gen- 


eral Mills Inc.. Kankakee, IIL, have 
entered an exclusive agreement for the 
sale of Versamid polyamide resins in 


West Germany and Austria. The selling 
organization of the German firm will 
undertake sales, and its scientific depart- 
ment will provide technical advice to con- 
sumers. The news of this arrangement 
has been received with interest as a fore- 
cast of Schering’s resumption of its pre- 
war role in research and for the 
plastics industry. 


sales 


Reinforced Thermoplastic Sheet 


Details have been released on a British 
method of introducing reinforcing threads 
into polyethylene (or other thermoplastic) 
sheet, thereby yielding a new type of 
composite sheet that is claimed to be 
almost indistinguishable from woven fabric 
embedded in sheet polyethylene. It can be 
bonded and/or sewn; is claimed to be 
practically untearable; and can be pro 
duced at a lower cost than unreinforced 
sheeting because thinner films of plastic 
can be used. The process, which is pro- 
tected by provisional patents, consists 
essentially of placing two layers of threads 
extending in the same direction in a zig-zag 
formation between two thin films of 
polyethylene in such a way that adjacent 
threads of the two sets of threads overlap 
and cross each other. The plastic films 
then are bonded together by heat and 





pressure, and the final product is virtually 
one solid sheet with the threads firmly 
embedded in the plastic. 


The threads may be nylon, Terylene, 
linen, cotton, flax, and all kinds of designs, 
not only zig-zag formations, are possible. 
By using color and varying the size and 
shape of mesh, as well as by increasing 
the number of sets of thread, various at- 
tractive designs are obtainable. 

Ihe process lends itself to the manu- 
facture of decorative materials, resembling 
fine lace and suitable for use in table 
cloths, curtains, and the like, as well as to 
the production of more utilitarian goods 
Thus, because thinner polyethylene sheet 
is used and light penetration consqeuently 
is better, the new reinforced 
for making horticuitural apparatus like 
cloches, greenhouse lights, etc., where 
maximum light penetration is important. 
With close-mesh hemp 
Slightly thicker-gage 


sheets serves 


reinforcement, 
polyethylene yields 
a material resembling woven jute bagging 
of surprising strength and 
tearing. Reinforced with nylon, it may 
prove suitable for sail-cloth. With a slight 
modification of method, the principle can 
be employed to reinforce two fairly thick 
sheets of polyethylene with fine wire, or 
the wire can be embedded into a single 
sheet of the plastic during the actual forma- 
tion of the sheet. 

On the same principle, reinforced roof 
ing papers can be made when the 
threads are zig-zagged simultaneously be 
tween two papers at the same time that 
the tar is applied. Paper for packaging. 
carrier bags, and the like can be reinforced 
with all types of thread by using a suitable 
adhesive as bonding agent 


resistance to 


also 


Russian High Polymer "Drive" 


The news from Russia reveals that a 
drive is now under way to make the Soviet 
Union “the world’s largest producer of 
polymers” in the next few years. The Soviet 
government demands a 453.6% increase 
this year in investment in the state chem- 


ical industry, with construction for the 
synthetics industry to be increased by 
150%, and outputs of synthetic fiber and 
synthetic rubber to be 75% and 48% 
higher, respectively. The best efforts of 
the best chemists and the best research 


institutes are to be diverted to the realiza- 
tion of the ambitious polymer program. 


To Increase Output 


The considerable interest shown in 
polypropylene and the demand for it in 
Italy, as well as in foreign countries, has 
led to the decision by Montecatini, the 
Italian chemical firm, to expand produc 
tion of Moplen at its Ferrara works from 
present annual capacity of 15,000,000 
pounds to 45,000,000 pounds. The com 
pany has just developed an improved and 
simpler process, and the new additions will 
be designed and equipped accordingly. 

Montecatini’s experiments on the manu 
facture of polypropylene fiber have proved 
successful enough so that the firm could 
report some months ago that it was ready 
to produce 15 tons monthly. According to 
a statement credited to Prof. Natta, this 
fiber will become the cheapest synthetic 
fiber produced as yet. 
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Two Diallyl Phthalates 


Mesa Plastics Co. has come up with 
two heat-resistant (500° F.) diallyl phtha- 
late compounds which are reported to 
have superior clectrical and structural 
properties. Diall FS-4 is filled with long 
glass fibers; Diall FS-5 with short glass 
fibers 

Both materials do not give off phthalic 
anhydride or other decomposition products 
when heated, thus destroying electrical 
contacts. They are molded at conventional 
temperatures (300° F.), in conventional 
and with conventional procedures. 
Specifications are quoted as follows: 


dies, 





FS-4 FS.-s 
Cn dhacesendaoacsen Brown Brown 
PUD ssee:.ee0 Flakes Powder 
Molding pressures, psi.. 
compression ...... 500-2,000 $00-2,000 
We. Seawoees 1,000-8 .000 1.000-8 ,000 
Curing time. med. thin 
sections, min. ....... 1 1 
Molding temperatures, °F 270-320 270-320 
Recommended perform 
ing procedure ..... oe Special Regular 
Bulk factor sheneasecs 4 2.2-2.3 
Mold shrinkage, in./in 0.002 0 002 
Specific gravity .. .. 1.55 1.59 
Water absorption, 48 hrs 
@ 122°F.. & seos «6S 0.10 
Flexural strength, psi 19,000 15,000 
Flexural modulus, psi. x 
we” éebscces . se8 1.4 1.3 
Compressive strength, psi 29,500 10, 500 
Impact, strength, ft.lbs 
oe, GEE esosccee oe 9 1.2 
Tensile strength, psi 9,500 8.500 
Heat distortion, ‘I 490 450 
Flame resistance, ignition 
time, sec aoe 100 100 
Heat resistance, continu- 
ous, °F 450-500 4450-500 
Arc resistance, sec 180 180 
Dielectric strength, V 
ee ee 400 420 
Volume resistance, meg 
ohms 10° 10° 
Readers’ Service Item M-I 


Very Low-Density Polyethylene 
\ new polyethylene exhibiting many of 
the properties of conventional polyethyl- 
nes, yet capable of being handled like a 
noderate to high melting point wax has 
heen introduced by Eastman Chemical 
Products, Inc. Identified as Epolene C, the 
material has a low (8,000 cps.) 
it a relatively low temperature (300° F.). 
The addition of 25% paraffin, with which 
t is completely compatible, reduces the 
1,300 cps. at this same tem- 


viscosity 


viscosity to 
erature. 
Designed for use in the packaging field, 
Epolene C can be used as a melt casting 
» form relatively hard, cast or slush 
nolded objects. To further extend this use, 
acquers are being developed to decorate 
uch possible applications as dolls and 
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toys. As a hot dip, it has been used for 
the protective coating of a wide variety of 
products. 

Commercially, the material is being used 
as a hot melt for roll coating virtually all 
types of papers. This was found to be a 
much more economical procedure than the 
lamination of extruded polyethylene film 
to paper by means of hot rolls. Epolene C 
can be handled in conventional wax-coat- 
ing machines by providing slightly higher 
temperatures in the fountain. Excellent 
bonds are formed, since the melt pene- 
trates into the paper to a higher degree. 
This also provides for an unusually high 
gloss. ; 

Typical properties are reported as fol- 
lows: 


Acid number 0.1 
Saponification number 0.1 
Color, Gardner ivi = 
Specific gravity (density) 0.907 
Flash point, Cleveland 

Open Cup, °F 600 
Fire point Same 
Ash content, % 0.012 
Tensile strength, psi 850 
Ultimate elongation, % 80 
Durometer hardness, A scale, 

4 sec. 97 
Dielectric constant 2.25 
Dielectric strength, volts/mil. 600 


Dissipation factor, 1 mc.,x 10-* 3.3 





Readers’ Service Item M-2 
Polyester Resin Catalyst 
A _ solid, crystalline ketone peroxide 


which can be used to catalyze polyester 
resins at low or room temperatures has 
been introduced by the Lucidol division of 
Wallace & Tiernan, Inc. Called Luperox 6, 
the material gives faster gel times than 
other commercially-available ketone per- 
oxides when used in conjunction with 
metallic promoters. Pot life is considerably 
longer, if no selected accelerators are pres- 
ent. 

Cure time is long and, with certain 
resins, a lower-peak exotherm temperature 
is obtained than with other ketone perox- 
ides. The above-mentioned properties are 
said to be advantageous in molding, cast- 
ing, and potting applications where crazing 
must be avoided. 

While Luperox 6 is relatively stable at 
ordinary temperatures, prolonged storage 
above 80° F. may cause loss in active 
oxygen. Extended exposure to tempera- 
tures above 130° F. can cause rapid and 
violent decomposition, thereby constituting 
a fire hazard. Caution labels are carried 
on each container. 


Specifications are quoted as follows: 


Content, ketone peroxide, % 90 
Active oxygen, % : 6.25 
Melting point, °C. 66-68 

Form — Fine 
powder 
Color White 


Solubility at 20° C., wt. % in 
water, glycerol, ethylene gly- 
col, most esters, & hydrocar- 
bons 1-5 
In alcohols, tricresyl phos- 

phate, ketones, & chlori- 
nated hydrocarbons 
In ethers and methanol 


5-15 
15-50 


“~ 
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Vinyl-Polyester Lubricant 


A pure white lubricant in flake form 
which gives excellent release and finish 
qualities to vinyls and polyesters has been 
introduced by Isochem Corp. Designated 
Isochem Wax 220, the material is a com- 
pletely-saturated long-chain hydrocarbon 
with excellent resistance to high tempera- 
tures. Its special feature is freedom from 
flow at all temperatures under 200° F. 

In addition to its use as a mold lubri- 
cant, Isochem Wax 220 is said to be very 
good as an extender, anti-tack additive, 
and hardening or stiffening agent. Its elec- 
trical properties make it valuable for coat- 
ing, modifying, and capacitor work. Other 
properties are reported as follows: 


Melting point, °F. 220 
Specific gravity 0.930 
Needle penetration 1.000 
Viscosity @ 250° F., cps. 9.5 
Mole weight 800 
Odor None 
Ash content, <0.1 
Oil content, % <1.0 
Acid, saponification, & 

bromine number None 

Readers’ Service Item M-4 





Phenolic Laminate 


A paper-base phenolic laminate, posses- 
sing excellent electrical characteristics has 
been introduced by Taylor Fibre Co. 
Designated Grade 320, the laminate is 
recommended for use in critical electric 
and electronic circuits, and meets the re- 


quirements of MIL-P-3115, type PBE-P 
specifications. 
Grade 320 is mechanically strong, re- 


sistant to fungus growth, and maintains 
its electrical characteristics after prolonged 
exposure to high humidity. Other features 
include low dielectric loss; and high di- 
mensional stability, insulation 
and surface resistivity. 

Available in sheets measuring approxi- 
mately 49 by 49 inches, and thicknesses 
ranging from 0.020-1 inch, the laminate 
is light in color, has a semi-gloss surface 
finish, and medium translucency. A sum- 
mary of its physical properties is as 
follows: 


resistance, 
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RELEASE 
PROBLEM 


with rubber? 

plastics? 

film casting? 

medical plasters? 
pressure sensitive tape? 


PATAPAR® RELEASING PARCHMENTS 


PEEL OFF EASILY, CLEANLY 
> 





These special Patapars show excellent per- 
formance in many processes involving: 


synthetic rubber, polyurethane foams, poly- 


Gives satin-like finish 
to corrugated polyester 
Fiberglas sheets 


esters, vinyl, organic adhesives, organosols, 
phenolics, acrylics. 
Features of Patapar Releasing Parch- 


ments include dense, fiber-free texture — 





Release backing for pres- 
sure sensitive surfaces 


high resistance to penetration or migration 
of oil and softeners — inertness to any sur- 
faces they contact—rigidity or flexibility as 


desired — easily printable. 





Separator for 
rubber tape 


Samples and technical assistance freely 
available. Write us on your business letter- 


head. 





Protective release back- 
ing for medical plasters 
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Thickness, in 


1/16 1/8 
Water absorption, % max 0.30 0.17 
Dissipation factor,* max. .... 0.023 0.023 
Dielectric constant,* max 4.55 4.55 
Dielectric loss factor.* max 0.104 0.014 
Insulation resistance, megohms 700,000 50,000 


* At one megacycle 
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100°, Reactive Silicone Resin 


A special silicone resin for electrical in- 
sulation applications has been introduced 
by Union Carbide Corp.'s Silicones divi- 
sion. Designated Union Carbide XR-70, 
the material is 100% reactive, thus elimi- 
nating the need for a solvent removal 
step during cure. This, in turn, allows for 
the fabrication of thick sections of void- 
free, corona-resistant, high-temperature 
(180° C.) insulation. 

XR-70's_ low especially 
suited for vacuum impregnating form- 
wound coils with mica or glass cloth- 
mica insulation for operation at Class H 
temperatures. 

Iypical physical properties before cure 
are as follows 


viscosity 1s 


Appearance . Clear, light straw 
Specific gravity se ee 1.1-1.1 
Viscosity, cps. ... . . 250-350 
Color, Gardner ! 
Gel time, ASTM D555-54, min 
Flash point, °I : : 360 
Shelf life, uncatalyzed, in the 
dark, mos . 4 


Properties, after cure and measured on a 
4x 4x %% inch casting which is cured 16 
hours at 110° C., plus four hours at 


150° C., are reported below. For a catalyst, 
0.8% DTBH is used. 
Hardness Barcol 50-65 
Specific gravity 18 19 
Volume shrinkage during cure, % 4.5 
Linear shrinkage during cure ? 
Ultimate tensile strength, ps S00- 1,500 
Elongation, % ° 5-7 
Weight loss @ 28 days at 250°C., 

forced air oven, % - 11-15 
Coefficient of linear thermal ex 

pansion 1.15-16 x 10-* 
Coefficient of thermal conductivity >x10-* 
Dielectric constant @ 10° cps. .. t.11 
Dissipation factor 10? cps 0.0037 
Volume resistivity, ohm-cm 10°"5 
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One-Component Epoxy Preform 


A single-component epoxy preform de- 
signed for automatic or high-production 
joining of plastics, metals, ceramics, and 
glasses is presently available from Duramic 
Products, Inc. Designated Epoxweld 100 
the unpolymerized material's pressed shape 
allows the fabricator to introduce a defi- 
nite form and shape of bonding material 

Ihe adhesive is said to bridge the gap 
between expensive metallic solders and the 
slow-to-handle, two-component epoxy ad 
hesives. A clearance of 4-8 mils is recom 
mended between mating parts, which 
should be cleaned of grease and dirt by 
the same methods used prior to soldering 
and brazing. Epoxweld preforms soften at 
120° F., become fluid at 248° F. In mas: 
production work, the assemblies should 
pass continuously from pre-heat through 
flow-temperature zones on through the 
higher-temperature cure zone. Heat can be 
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For the time, on a production basis, the qualities of 
rong, frigid reintor Plastics have been ombined with 
flexible rubbers of |} wear, tear and permeability re 
tance r [ > 3 cs POLY-PREG Two-In-One! 
The pr t ipplications of this great new combinatior 
e readily apparent. Interlaminatidn of S#licor Modthed 
Rubber® with POLY-PREG can provide improved qualities 
piast h as 


the apf 
PREG 


ength 


weather and wear-resistant surfaces without pit 
or scratch 

reduction of permeability to gases and liquids 
smoothness and polish 
with 


surlace 


slower burning rate self-extinguishing 


features 
increased flexthility 


reduction of delamination 


s desirabdit 


Specify 
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this mbinat mpart improved 
art suc! is reauced imstortion under 
( in | resistance ¢t Tuc i her 
heat 
n of specitied Silicone Modified Rubhers* witl 
ropriate resin POLY-PREG can provide a POLY 
ILO. with alm limitless use where the ria 
of plast with the flexibility of rubber 
n rement let U. S. Polymer s Eng 
Staff recommend a suitable POLY-PREG T.1.O 
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. . « in addition 
to USP’s 
complete line 
of POLY-PREG ... 

















Expanded production facilities have greatly in 
creased the flow of U. S. Polymeric POLY-PREG 
from plants on either coast, to give you the kind 
of service and delivery you demand 
U. S. Polymeric’s extensive line of preimpreg 
nated paper, glass cloth and mat now include 
Hi-Heat Phenolic POLY- 
PREG (with 91-LD) 
Ultra-High-Temperature 
Resin POLY-PREG (with 
37-9X) 
Polyester POLY-PREG 
Silicone POLY-PREG 
Epoxy POLY-PREG 
Melamine POLY-PREG 
Phenolic POLY-PREG 
Through continual research and development 
Polymeric’s staff of engineers are creating new 
products and processes, such as POLY-PREG 


T.1.0., to meet the ever-increasing demands of 
industry and defense 


For specific recommendations concerning ma- 
terials and material specifications, engineering ' 
assistance on any individual application is avail- j 


able upon request. Merely write: Eneineerine 
Department, U. S. Polymeric Chemicals, In 
Stamford, Conn. 





D>) 








U.S. POLYMERIC CHEMICALS, INC. 


STAMFORD, CONNECTICUT * SANTA ANA, CALIFORNIA 


POLYMERIC N. V. 
UTRECHT THE NETHERLANDS 











New Materials (Cont'd.) 





applied by torch, resistance, or induction 
methods, and no special pressure is re- 
quired to obtain a good joint. 

The following curing cycles are typical, 
and must be adjusted to meet specific job 
requirements: 





Joint Minimum Maximum 
temperature, cure time, cure time, 
a hours hours 
230 48 None 
248 24 None 
266 10 None 
320 2 None 
356 1 None 
392 0.2 24 
428 0.166 1 
482 0.1016 0.166 
536 0.05 0.0833 


Epoxweld 100 Preforms are tailor made 
for each job. Orderer should send prints 
of parts, unassembled samples, and perti- 
nent data; Duramic develops the preform 
and supplies heating cycle requirements. 
Unfilled Epoxweld powder is available for 
short-run jobs or experimental work. 
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Pre-Flocked Formable Sheet 


Pre-flocked, formable styrene sheet ma- 
terial is available from Gilman Brothers 


in thicknesses of 10-30 mils (rolls), 10- 
125 mils (rigid sheets); in widths of 24-40 
inches; and in lengths up to 100 yards. 
Previously, plastic formed pieces were 
flocked after coming from the vacuum 
press. Not only was the cost high, but it 
was difficult to apply the flocking and have 


it hold well. Flocking the sheet before 
forming produces an even, hard-wearing 
surface which forms in practically the 
same cycle as unflocked sheet. Ideal for 
certain packaging applications, Stylour is 
marketed also with a tarnish-resistant flock 
for “setting-off” silverware. 

A special adhesive is used, which com- 
bines cotton, rayon, and wool flock to the 
styrene sheeting. Reports indicate that the 
flocking does not break away from the 
base sheet, even when deep draws are used. 
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All-Acrylic Sirup 


An all-acrylic laminating resin for gen- 
eral-purpose use is being test-marketed by 
E. I. du Pont de Nemours & Co., Inc. 
Tradenamed Lucite, the material is com- 
pletely free of aromatic components such 
as styrene or phenolic compounds, and 
can be low-pressure laminated with glass 
or organic fibers to yield products with 
increased strength, rigidity, and toughness. 

A clear, colorless liquid, the resin can be 








Co. in 26 standard colors, plain or em- processed by conventional methods and 
bossed. Called Stylour, the material comes equipment. Like polyester-styrene com 
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qualities such as 


% Migration resistant 


requiring a primary polymeric 


% Resistance to extraction 
% High rate of solvation 
% Low order of volatility 


% Heat and light stability 
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Recommended for use in PVC compounds | 


| Check RC 
| POLYMERIC BGA in 
wire insulation compounds, 


plasticizer with outstanding performance 


gaskets 
laminates, and 
| non-migrating film 
and sheeting! 


metal 


WRITE FOR SAMPLES! We'll send you a brochure 


on all RC products that can sp 
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your operations, improve your products 
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New South Read, Hicksville 


Sales Offices 
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positions, it can be rapidly hardened by 
vinyl-type polymerization. Flexural and 
tensile properties of fabricated products 
compare favorably with those made from 
other resins. 

The laminates are initially completely 
free of yellowness if suitable catalyst and 
clean reinforcement are used, and they re- 
main relatively free of coloring during 
extended periods of weathering. Samples 
exposed to 1,500 hours of accelerated 
weathering and 18 months outdoor ex 
posure in Florida have exhibited superior 
retention of gloss and light-transmission 
properties. 

When reinforced with 
of chopped glass fiber mat, translucent 
laminates give up to 65% light trans 
mission. The light is highly diffused, and 
panels of this type provide good image- 
hiding power and glare elimination. In 
dividual glass fibers visible in the 
laminates because of the large difference 
in the refractive indices of the resin 
reinforcement. 

Lucite sirup 
two viscosities: 201X, an 850-centipoise 
composition for press operations; 
202X, a 250-centipoise resin for contact- 
pressure lamination. While dilution of 
either sirup with styrene is not recom- 
mended, viscosities can be lowered by the 
addition of methyl methacrylate monomer! 
Physical properties of reinforced Lucite 
panels are compared at two glass fiber 
loadings, as follows: 


25%, by weight, 


are 
and 
available is 


currently is 


and 


Glass, % by weight ......40 25 
Method of fabrication ..Press cure Contact cure® 
Hardness, Rockwell R. .. 125 121 
Tensile strength. psi. at 

23° C. (D638-S2T) ....23,000 12,000 
Elongation, % at 23°C 

(D638-S2T) - + 1.7 1.5 
Flexural strength, psi. at 

23° C. (D790-49T) 35,000 25,000 

Ar 100° ¢€ occcoccecce 14,000 8.000 

At 23° C., wet . 30,000 — 
Modulus, psi. x 10* 

a Ue” Gee wes -ceeancee 1.6 0.9 

AG TE” Gy. ococsscese -0.8 0.3 
Compressive strength, psi 

at 23° ¢ (D695-S4) .. 25,000 24.000 
Izod impact, ft.-Ibs./in 

notch (D256-S4T) so -$8 % 
Taber abrasion wt. loss, 

me./1.000 cycles 

(D1242-S52T, D1044-54T)30 
Heat distortion temp. at 

264 psi., °I D648-45T ) 256 233 
Coefficient of thermal 

expansion, linear 

GEIGTS-4SE) ccccsccces 4x 10° 
Flammability, in. /min 

GIGI S GSE) cccecveces 1.3 
Dielectric constant at 

 P, snu pe ceasre so 4.1 
Dissipation factor at 1,000 

CHGS ccccccccescesese 0.007 0.05 
Light transmission, 

Fo (1/1G6-1M.) wo. cecee - 60-65 
Diffuse transmission, 

Te Ge WE co ceendeccece 95.98 
1 20! x 
af as 3 tw 

Lucite resins show excellent stability 


under normal storage conditions, but ex 
posure to elevated temperatures for long 
periods should be avoided. The sirup con 
tains methyl methacrylate monomer, and 
inhalation of 


prolonged the vapor can 
cause headaches, gastro-intestinal dis 
turbances; irritation to the skin, mucous 


membranes, and kidneys. Both the sirup 
and vapors are flammable, and adequate 
precautions in this respect should be taken. 
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New, patented feature of Airstream Conveyors 


N... Dracco Airstream Conveyors 
offer you an exclusive feature which 
eliminates the formation of “ribbons” 
or “‘streamers” on pipeline walls in 
the pneumatic handling of polyethy- 
lene and similar plastics. 


A special Dracco patented treat- 


ment* prevents the linear build-up of 


polyethylene which occurs in untreated 


Ribbon-free polyethylene convey- 
ing is an important addition to the 
many other advantages of Airstream 
Conveyors: 

e any degree of automation 

®contamination-free handling with 
completely enclosed, air-tight sys- 
tems 

econveying air can be purified by 
filtration and drying 


®stainless steel or aluminum cone 
struction 
To be sure of efficient and eco- 
nomical handling of polyethylene— 
or any high-purity bulk material— 
specify Dracco Airstream Conveyors 
now available with the new 
ribbon-free feature. 


° - . Patent ° 03 

conveying lines. This unique develop- , ' ats Ne. 2,704,898 
.g ”~™ ' @ optional controlled atmosphere sys- 
: ment assures unrestricted material tems using inert gases 
id flow and avoids the fouling of ex- e self-cleaning dust-free DR A Cc C @ oivision of 
* truders, injectors and other produc- @no moving parts . . . no metal-to- gwind 
15 tion machinery. metal contact 4070 East 16th Street - Cleveland 5, Ohio 
Ip 
te 


New 32-page brochure presents detailed 
information on how Dracco Airstream 
Conveyors have solved bulk materials 











airstream conveyors 
dust control equipment 
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handling problems. Write for Bulletin 530. 
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Perforated steel sandpaper. 


Steel Sandpaper-Scraper 


The newest addition to plastics, wood, 
or rubber worker’s tool kit is Dragon- 
Skin, a material which combines the flexi 
bility and handling ease of sandpaper with 
the fast cutting characteristics of a wood 
scraper. A product of Red Devil Tools, 
it is made by punching 0.036-inch diameter 
holes in 0.04-inch thick sheets of steel. 
These holes are punched 150 to the square 
inch in a regular wave pattern. 

Since the punching produces a five-sided 
burr, there are actually 750 cutting edges 
per square inch. Cutting action is said 
to be at least five times faster than con- 
ventional sandpaper, and gives a finish 
equivalent to medium grade sandpaper. 
Dragon-Skin can be wrapped around dow- 
els for working concave surfaces, cut in 
strips for specialty jobs, or can be used 
in conventional sandpaper holders. Indi- 
vidual pieces measuring 4%4-by five inches 
are packed one to a box. 
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Portable Plastics Pelletizer 


A portable plastics pelletizer for cutting 
extruded plastics strands into uniform 
length pellets has been added to the 
product line of Frank W. Egan & Co. 
Designed primarily for laboratory use, the 
unit features a removable rotor cover and 
a pull-drawer type discharge chute to 
facilitate cleaning and internal assembly 


482 


Four rotor-born, high-speed steel fly 
knives provide shearing action with an 
adjustable bed knife. The rotor, which is 
made from a solid steel forging, is sup- 
ported by heavy duty pillow-blocks. Pull 
rolls, measuring 34% inches in diameter 
by eight inches in length feed the strands 
through a nylon rotary bristle brush which 
straightens them prior to their entry into 
the cutter. The unit is geared to provide 
a speed range from 8-75 fpm. for ¥s-inch 
long cuts, and is equipped with three 
sets of change gears so that pellets of 
%4,-inch can be made. The 
rotor, rotor cover, chute, and all parts that 
come in contact with the plastic are made 
from stainless steel or are chrome plated 

The pelletizer is driven by a two-hp 
Reeves variable speed drive motor, to 


le-, g-, Or 


which the start and stop buttons are pre 
wired. A safety switch on the rotor cover 
is provided so that the motor cannot be 
started with the cover removed. Equipped 
with guards over the drive, the unit is 
caster-mounted and comes completely a« 
sembled and ready for operation. 





Egan's 8-inch plastics pelletizer. 
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Diisocyanate Detection Kit 


Present large-scale use of toluene diiso- 
cyanate in the manufacture of polyure 
thane foams has created a health hazard 
It has been determined that vapor con- 
centrations of TDI and TDI urea in 
concentrations above 0.1 ppm of air con- 
stitute bad industrial hygiene. Mine Safety 
Appliances Co. has developed a practical 
field kit for quantitatively determining 
their concentrations. 





[he kit itself consists of a hand-cranked 
four cylinder pump and regulator for 
drawing atmospheric samples at the rate 
of one liter per minute; three-minute timer 
for controlling the sampling period for 
each test; six, all-glass impinger tubes for 
absorbing TDI in dilute aqueous acid 
solution; replaceable reagents in polye- 
thylene bottles; and comparison color 
standards representing concentrations of 
0.05, 0.1, and 0.2 ppm. Case dimensions 
are 12 by 7% by 5% inches. 

Operating the pump for three minutes 
draws a three-liter air sample through 15 
milliliters of acid solution in the impinger 
flask. Absorbed in the solution, the TDI 
hydrolyzes to an amine. Adding 15 drops 
of sodium nitrate-sodium bromide and 
mixing for 142 minutes forms a diazo- 
amine compound which turns a rose pink 
upon the addition of 15 drops of N-1- 


naphthyllethylene diamine 





Portable diisocyanate-vapor detection kit 
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IMS' constant temperature circulator. 


Mold Temperature Controller 


he injection mold 
ture circulator, made by Injection Molders 
Supply Co., is now available in a low- 
model that can be with ma- 
chines having capacities up to 24 ounces. 
Driven by a %-hp. motor, the circulating 
pump water delivery of 20 gpm. 


constant tempera- 
used 


Cosi 


gives a 
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30 to 80% more production 
with PRODEX Extruders 


PRODEX EXTRUDERS with VENT and VALVE L/D 24:1 and 30:1 outperform 
others in these jobs: 
% POLYSTYRENE SHEET without predrying %¢ HIGH DENSITY POLYETHYLENES from powder feed 
% CABLE JACKETING without porosity % CALENDER FEEDING without banbury or mills 
% CONTINUOUS COMPOUNDING for wire, cable, and phonograph records with excellent dispersion 


% DEVOLATILIZING and continuous removal of monomers, moisture, entrapped air, etc. 
% GENERAL CUSTOM EXTRUSION for close tolerances, no porosity, easy to operate 


PRODEX NON-VENTED EXTRUDERS L/D 20:1 and 24:I have set new standards 
of performance in precision and output rate when venting is not required. 


%~ FILM EXTRUSION of polyethylene and vinyl % LAMINATING plastic to plastic and paper coating 
% VALVED EXTRUSION, interrupted for molding and continuous valving for dispersion and extrusion. 





Package installations for sheet, film, pipe, wire and cable; continuous compounding and 
laminating. PRODEX EXTRUDERS are available in 14", 2'2", 32", 42", 6” and 8” sizes 





50 PAGE ILLUSTRATED BULLETIN E-3 GIVES ! 
. « COMPLETE DETAILS ABOUT PRODEX EXTRUDERS 








PRODEX CORPORATION 


FORDS, NEW JERSEY - HILLCREST 2-2800 


Manufacturers of Process and Extrusion Machinery 
IN CANADA. Barnett J. Danson & Associates, Lid.. 1912 Avenue Rd., Toronto 12, Can 














Vital 
ingredients 
for the 


PLASTICS 
INDUSTRY 


METASAP VINYL STABILIZERS 


—designed to give better protection from 
heat and light. Whether you are produc- 
ing film, sheeting, floor tile or plastisols, 
thereisa Metasap Stabilizer todo the job. 


METASAP METALLIC SOAPS 


these proven compounds not only 
improve internal lubrication of molding 
powders, but act as plasticizers. When 
dusted on molds, they supply external 
lubrication and prevent sticking, They 
also permit molding at lower pressures, 
help speed the molding cycle, promote 


longer mold life, improve the finish of 


the end product. 

— a 
Remember, whatever your needs, 
you will fill them best—fill them 
fast—through Metasap. Write for 
full information. Our Technical 


Service Department will gladly 
make recommendations based 
upon your specific requests. 
Metasap Chemical Company, 
Harrison, N.J. 





VITAL INGREDIENTS FOR THE PLASTICS INDUSTRY 


A subsidiary of cD 


Harrison, N.J. « Richmond, Calif. ¢ Cedartown, Ga. 
Boston, Mass. « Chicago, Ill. « London, Canada 
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New Equipment (Cont'd.) 





against a 23-foot head to handle greater 
loads than could be borne by the pre- 
viously used 4%-hp. pump. 

This model utilizes a thermostatic con- 
trol to add heat if the mold temperature 
drops, or remove heat if it climbs. The 
heater is a 4,500 watt unit equipped with 
an extra heavy duty relay, and the 
thermostat is designed to give tempera- 
ture control from 50-200° F., although 
optimum service is said to commence at 
70°. A built-in cooling coil is provided to 
reduce temperature, when necessary. 

Occupying a floor space of 15% by 22 
inches, and standing 28 inches high, the 
lost cost model requires %-inch water inlet 
and sewer connections; is caster mounted; 
wired for a 60-cycle, 220-volt, single- 
phase power source; and is stocked for 
immediate delivery. Other models using 
water or oil as the heat transfer medium 
are available on order. 
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ARI Model 5250 Hypot tester. 


Insulation Tester 


Model 5250, the first of a redesigned 
line of portable, bench-type, D.C. Hypots, 
is available from Associated Research, 
Inc. The new tester is designed for 
determining the HV insulation character- 
istics of electronic components, capacitors, 
plastics and other insulation materials, 
electrical equipment, etc., at voltages up 
to 30 KV. at 2.5 milliamperes d.c. 

The new Hypot has an input of 
volts, 50-60 cycle, single-phase, 
continuously variable output of 0-30,000 
volts. The unit incorporates ARI Dual- 
Direct output metering with a 4¥2-inch 
kilovoltmeter and a 44-inch electronically- 
protected microammeter calibrated 0- 
50/250/2500 microamps. Both the volt- 
meter and microammeter are direct con- 
nected in the output for greater accuracy. 
This feature permits simultaneous meas- 
urement of applied voltage and current 
for accurate plotting of insulation char- 
acteristic curves. The unit also is provided 
with ARI by-pass return and metered 
return terminals with a selective ground 


115 
with a 





switch to facilitate elimination and/or 
measurement of surface and corona leak- 
age currents during the test. 

The unit is equipped with a 5'%-toot 
connector input lead having a ground 
clip and a ‘standard two-prong plug. 
Controls include an on-off manually-reset 
circuit breaker and “on” pilot light; non- 
locking push switch and pilot light for 
“HV on”; variable output voltage control 
with zero start interlock; microammete! 
range switch; selective ground switch for 
grounding the return terminals that have 
Lucite bushings and ground switches. The 
tester is easily portable, and has a gray 
wrinkle finish with sturdy carrying handles 
at each end. Dimensions 2 


are: width, 21 
inches; depth, 16 inches; and height, 18 


inches. The unit has a net weight otf 
85 pounds. 
Readers’ Service Item E-5 





IMS' constant temperature circulator. 


Portable Sprue Grinder 


A compact, large-throat portable grinder 
has been introduced by Injection Molders 
Supply Co. Called the Model M-1 Port 
able Sprue & Part Grinder, it is designed 


for use with the Van Dorn, Fellows, 
Moslo, Impco, and Watson 1-3 ounce 
machines. 

Featuring a 6'4- by seven-inch throat 


the direct-drive unit is designed for benc! 
mounting or for mounting directly on th 
injection machine to discharge into the 
press hopper or feed chute. It is especially 
useful with automatic machines to handle 
sprues and runners at a belt discharge 
point. No motor is furnished unless re 
quested, but shaft size must be specified 
The spot-welded hopper is reversible, an 
the machine is dismantled easily without 
the use of tools. 

The grinder measures 14 by 27% inches 
and stands 37% inches high. It weighs 10¢ 
pounds. Optional equipment include 
one-hp. motor, a floor stand, catch pan 
flywheel and belt, starter, and heaters. 
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Picments Exemplary Stability in Plastics 





Exceptionally Bright 
Exceedingly Easy to Disperse 
Excellent Permanence 

Extra Economy 


MERCURY LIGHT RED Lithopone No. 480 
MERCURY MEDIUM LIGHT RED Lithopone No. 490 
MERCURY MEDIUM RED Lithopone No. 500 
MERCURY DARK RED Lithopone No 510 
MERCURY MAROON Lithopone No. 520 


The Harshaw Chemical Company 
1945 East 97th Street « Cleveland 6, Ohio 
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Miller Lures’ butyrate spinners. 


Butyrate Fishing Lures 


Lures Co. Tradenamed Top-Kick, 


¥%2 ounce, and six colors or types: 
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All-Styrene Developer Tank 


lower reel flange and shaft, which 


The _ transparent, 
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A line of fishing lures featuring free- 
spinning heads for greater fish deception 
has been placed on the market by Miller 


lures are molded from Eastman Chemi- 
cal’s Tenite butyrate by Easley Plastics. 
Two sizes are available—% ounce and 


head, yellow perch, black perch, black- 
gold spots, yellow-gold spots, and frog. 

Miller reports that the butyrate plastic 
used for the lures will withstand easily 
the heat generated in tackle boxes and 
auto trunks. It fuses with a special paint 
developed by the firm to form a nearly 
indestructible finish. The lures are pack- 
aged in individual, transparent plastic 
boxes or on display cards of one dozen. 


The new Anscomatic, self-loading de- 
veloping tank recently put on the market 
by General Aniline & Film Co.’s Ansco 
division contains four different Styron 
(Dow polystyrene) formulations. Styron 
700, black, is used for the body to insure 
complete opacity and high-gloss finish. 
High-impact Styron 475 is used for the 


agitated during the developing process. 

upper reel flange, 
molded from Styron 666, allows the second 
exposure of color film without removal 
from the tank. The agitator rod is Styron 
689, a general purpose formulation with 
excellent moldability. A thermometer is 


Da atinccaineatnheenmeneennnins 


built into this rod. The molder for all four 
parts was Consolidated Molded Products 
Corp. 





Styrene components of the Anscomatic de- 
veloping tank and the assembled tank. 
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Fiberglas-reinforced polyester bathtub. 


Reinforced Plastic Bathtub 

A Fiberglas-reinforced polyester bathtub 
weighing about 4 as much as an ordt- 
nary fixture has been introduced by Sani- 
Glas, Inc. Two sizes are available: the 
46-inch model which weighs 18 pounds; 
and the 54-inch tub, which weighs 25 
pounds. All standard colors are available. 

The Fiberglas finish is integral, and will 
not chip or mar. It will not take on cold 
regardless of the area of the house in 
which it is installed. The tub reportedly 
cleans easily, and is unaffected by house- 
hold chemicals and cleansers. 
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Insecticide unit features built-in plastic 


aerosol sprayer. 


Sealed-In Aerosol Sprayer 


Development of a polyethylene inner 
seal has made possible the marketing of an 
insecticide dispenser with built-in acrosol 
sprayer. Used by Real-Kill Co. for its Real 
Kill Bug Killer, the insecticide package 
has a leak-proof polyethylene cap which 
fits snugly over the spray unit when not 
in use. The bottle itself is of amber glass 

Improved sprayer design is said to pro- 
vide five times more pressure at the nozzle, 
resulting in greater fogging action. It re- 
portedly sprays twice as far and gives a 
third more coverage at less cost. Orifice 
pressures up to 100 pounds have been 
reported. Bakan Plastics molds the sprayer 
unit 
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Cadillac's 
sheeting. 


extruded corrugated = acrylic 


Corrugated, Extruded Sheet 


Extruded, corrugated acrylic sheet is 
now available from Cadillac Plastic & 
Chemical Co. Substantially lower in cost 
than cast sheet, the new material has the 
same optical, weathering, and chemical 
properties. Expected applications include 
sign facings, displays, office and shop par- 
titions, greenhouses, and other glazing ap- 
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Here’s your answer 


to rising costs 


HOW D-M-E STANDARD MOLD BASES CAN KEEP 
YOUR MOLD COSTS DOWN DESPITE RISING 
COSTS OF STEEL, LABOR AND TOOLS 


Whether to make or buy an 
industrial product is one of the 
most important decisions any 
manufacturer continually 
faces. To accurately judge the 
economy in D-M-E Mold Base 
standardization, basic cost 
factors were analyzed dating 
back to the origin of Standard 
Mold Bases by D-M-E over 
15 years ago. The analysis 
is plotted on the graph shown 
below. How these factors af- 
fect the cost of the mold is what 
makes the important differ- 
ence in whether to make or 


buy Standard Mold Bases. 


Since 1944, the cost of steel has 
increased 179°7; the hourly 
cost of labor has climbed 158°; 
and the cost of perishable tools 
has gone up 129°! In the 
same period the net selling 
price of D-M-E Standard 
Mold Bases has increased only 
a fraction of these amounts. 


For the mold builder making 
his own mold bases throughout 
this period, rising steel, labor 
and tool costs are reflected in 


the increased cost of his own 
finished molds. The savings to 
the mold builder who long 


ago. recognized the advan- 
tages of Standard Mold Bases, 
become immediately obvious. 


The company using D-M-E 
Standard Mold Bases today 
not only saves money NOW, 
but can rely on a more stable 
cost factor for anticipated 
mold building programs. At 
thesame time investment capi- 
tal is freed for equipment more 
suited to special requirements. 


Why it costs less to buy D-M-E standard mold bases than it does to make your own 
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WRITE FOR the April issue of 
the D-M-E News giving complete de- 
tails on “‘How to reduce mold costs”’. 
Or contact your nearest D-M-E 
Branch for the 170 page Catalog 
of Standard Mold Bases and Mold- 
makers’ Supplies. Start saving Now! 


May, 1958 


(MIE 


DETROIT MOLD 
ENGINEERING 
COMPANY 








Contact Your Nearest Branch For Faster Deliveries! 

@ DETROIT: 6686 E. McNichols Rd.—CHICAGO: 5901 W. Division St. 
HILLSIDE, N.J.: 1217 Central Ave. —LOS ANGELES: 3700 S. Main St. 

@ D-M-ECORP., CLEVELAND: 502 Brookpark Rd.—DAYTON: 550 Leo St. 

@ D-M-E of CANADA, TORONTO, ONT.: 156 Norseman Ave. 































SCIENTIFIC TESTING INSTRUMENTS 


MADE BY A 


FUNCTIONING LABORATORY 


TESTING INSTRUMENTS 
for the 
RUBBER and 
PLASTICS INDUSTRIES 


TRAINED MANPOWER, 
IMPARTIALITY, 
and 
STANDARDIZED METHODS 


Three Vital Contributions of 
the Independent Laboratory 
to RUBBER and 
PLASTICS TESTING 


In so fluid and expanding a field 
as Rubber and Plastics, the prob- 
lem of testing and research remains 
acute for the individual manufac- 
turing concern. 


The United States Testing Co.., 
with its comprehensive laboratory 
facilities, offers such concerns 
important technological services in 
such timely aspects as: 


1. Release of your valuable tech- 
nical manpower to more creative 
efforts in more fruitful fields by 
assumption of the burden of your 
time-consuming projects. 


2. Application of standardized 
methods to Rubber and Plastics 
tests for more valid comparisons 
of material properties, manufac- 
turing processes, and end-use 
performance. 


3. Impartial findings in all phases 
of Rubber and Plastics testing, 
offering both an invaluable objec- 
tive viewpoint and a check against 
your own test results, 


UNITED STATES TESTING COMPANY, INC. 


PARK AVENUI HOBOKEN. NI 
° Brownsville « Delll Denvere 


tdelphia * Pre 









Plastics Applications ( Cont'd.) 


plications where the extra rigidity of cor- 
rugations is a factor. 

Standard widths of 35% inches are pro- 
vided with interlocking edges, so that the 
sheets may be linked to any desired width 
without a break in corrugation. Flat and 
*s-inch wide, the corrugated ridges pro- 
vide firm anchorage for sign letters and 
display elements. Standard lengths are 36, 
48, 72, and 96 inches; however, lengths 
up to 25 feet are available on special 
order. Standard colors are white, in two 
degrees of translucency 
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Three-dimensional plastic layout for model 


trains. 


Panoramic Model Train Layout 


A light-weight, three-dimensional layout 
for HO-gage train sets is available from 
Blackman Plastics, Inc. Called the Western 
Mountain Layout, it is vacuum-formed in 
one Operation from 40-mil Campco S-540 
rubber-modified styrene sheet. The pre- 
fabricated “terrain” measures 42 by 48 
inches, and includes mountains, gullies, 
reservoir, and tunnels. 

Designed for 18-inch radius track, the 
layout has a reinforced, laminated base cut 
out on the underside to allow easy wiring 
Tracks and switches fit snugly in precision 
formed grooves, and provision has been 
made for retailers, uncouplers, and run 
off for combining two or more layouts 
Dam face, roadbeds, trestle, and tunnel 
entrance are off-white; mountains, tunnels, 
lakes, rivers, and reservoirs are hand col 
ored and flocked for realism and authen 
ticity. Shipping weight is about 13 pounds 
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Embossed, Perforated Mylar 


One of the more attractive plastics ap 
plication seen recently is a “woven” Mir- 


| ro-Brite Mylar sheeting available from 


Coating Products, Inc. The firm metallizes 
the DuPont polyester film, laminates it 
to 12-gage vinyl film, embosses it, and 
perforates it 240 times to the square inch 
A current application for the material is 
on the grill of hi-fi equipment, TV sets 
and other products requiring interstices 

Ihe firm’s Mirro-Brite line consists of 


| 0.5 mil metallized Mylar laminated to 


such backings as 4-18 mil unsupported 
vinyl, vinyl-coated fabrics of all construc- 
tions, and latex-impregnated paper. Gold, 
silver, or copper is plated to the film, and 
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this side is applied to the backing so that 
the finish is protected by the tough Mylar 
film 

Mirro-Brite laminates are produced in 
54-inch wide rolls, where a pressure-sen- 
sitive adhesive backing is not required. 
Should this backing be specified, rolls are 
27 inches wide and can be split into webs 
with a width limitation of % inch. 





Perforated metallized Mylar is both durable 
and attractive. 
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Futura melamine ash trays. 


Molded Melamine Ash Trays 


Ihe first ash tray to be molded from 
melamine has been placed on the market 
by Dale Chemical Co. Called the Futura, 
the colorful tray incorporates cigarette 
snuffers and a non-tipping feature as basic 
parts of the design. Although it looks 
fragile, the tray is virtually unbreakable, 
burn proof, and will not blister 

When not in use, the trays stack easily 
as the base of each fits into the snuffer 
grooves of the tray beneath it. Available 
colors are Flamingo Red, Turquoise, Char- 
coal, and Cloud White. Melamine used in 
this application is Plaskon, a product of 
Allied Chemical Corp.’s Barrett division. 
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tWo improved 
4 heat resisting. 


phenolic>molding— 


compounds. 


that provide: 


40% greater impact strength 
PLENCO 466 ui. R. BLACK 


Resists heat of 450° F. over long ex- 
posures with, however, added impact 
strength, which—in the case of 466— 
is .42 ft. Ibs. per inch of notch com- 
pared to .30 of ordinary heat resist- 
ing formulations. That's a 40% 
increase, and most valuable when 
considering the shock and abuse to 
which appliances, for example, are 
subject. 











extra-low Pe tic graviiy 
ptenco 4855 u. pr. BLACK 


Gaining wide acceptance on appli- 
cations where 400° F. over long 
exposure is adequate. Possesses a 
specific gravity of only 1.45, unusu- 
ally low for a heat resisting material. 
Not only can more pieces per pound 
be made with Plenco 485, but the 
formulation is easy on the molds be- 
cause of its extremely low mold 
erosion characteristics. 


MANUFACTURERS OF APPLIANCES and electrical parts will find these 
two new Plenco-produced compounds advantageous when higher than gen- 
eral purpose heat resistance and impact strengths are required. 

In addition, both Plenco materials have excellent moldability, giving 
high gloss surface finish with a fast, rigid set, and low shrinkage essential 
for efficient production. Detailed data sheets are available upon request. 
So is consultation with our technical staff about your particular molding prob- 
lem. If phenolics is the answer . . . Plenco can provide it. 


PLASTICS 
ENGINEERING 
COMPANY 


Sheboygan, Wisconsin 


Serving the plastics industry in the manufacture of high grade 


phenolic molding compounds, industrial resins and coating resins 
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candy is dandy... 





but for display purposes, 


Replicas made with 








: aie | better! 
AC Polyethylene are better 








It looks exactly like the real thing 
but it isn’t! Even placed side-by-side 
with a box of real candy, the exact 
copies are indistinguishable from ac- 
tual candy. Made by Knechtel Labo- 
ratories of Chicago, they are used for 
display purposes by many of the 
nation’s leading candy manufacturers. 
Other perfectly detailed replica work 
is done by Knechtel on meats, fruits 
and vegetables. And A-C Polyethylene 
is the basic ingredient in all of these 
items. 

This is just one example of the many 
opportunities this new technique of 
slush molding with low-viscosity A-C 
Polyethylene offers. Profitable short 
runs are now possible because of low 
mold cost and low initial investment 
in equipment. Your engineers can 
design more detailed objects, which 
can then be executed by cheaper mold 
processes. A wide variety of part sizes 
and shapes is possible, too, ranging 


SEMET-SOLVAY PETROCHEMICAL DIVISION 
Dept. 525-R, 40 Rector Street, New York 6, N. Y. 


National Distribution * Warehouses in Principal Cities 
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from small pieces like the candy 
above to 50-ounce parts. You can 
transfer to slush molding many of the 
parts now injection molded, doing it 
better, faster and more economically 
with A-C Polyethylene blends. These 
blends create an entirely new mate- 
rial, one that can be tailor-made to 
fit your needs. Wall thickness and 
finish can be controlled while main- 
taining faithful mold reproduction 

Polyethylene slush molding lends 
itself to hand pouring operations or 
semi-automatic and automatic ma- 
chines at low pressures because of the 
low-viscosity characteristic of the A-C 
Polyethylene used. Whichever method 
you adopt, equipment and costs are 
surprisingly low. 

You owe it to yourself to carefully 
consider this new, profitable process. 
Write today for full information, 
specifying your intended use of A-C 
Polyethylene. It helps us to help you. 


i Tfexe! 


hemical | 


J 
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Neptune foot switch's electrodes are im- 
bedded in vinyl for corrosion resistance. 


Vinyl Electrical Foot Switch 


A completely waterproof foot switch for 
use on electrical equipment in wet, oily, o1 
dusty environments has been introduced 
by Recora Co., Inc. Called the Neptune 
the switch features electrodes *mbedded 
in flexible vinyl for complete safety and 
sanitary maintenance 

Measuring six by eight inches, the Nep 
tune allows repetitive foot operation with 
out searching. Its extreme thinness—les« 
than 4% inch—permits fatigue-free opera 
tion. The switches are available in fo 
colors: brown, blue, green, and gray 
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Fluoroflex-T, tapered reducing flange 


Teflon-Lined Reducers 


Teflon-lined, tapered, reducing flanges 
have been added to the Fluorflex-T, Type 
S series of corrosion proof pipes and 
fittings produced by Resistoflex Corp. The 
seamless, semi-flexible liner is not damaged 
by thermal shock and is resistant to nearly 
all industrial chemicals. 

In addition to covering the inner su! 
faces of the tapered orifice, the Teflon 
coating extends over the entire bearing 
surface of the flange to form an integral, 
asbestos-backed gasket. 

Standard housings have a 150-lb. rating; 
are made from ductile iron; and will op- 
erate under full pressure or vacuum at 
temperatures ranging from 100 to 
+-500° F. Flange dimensions and bolt cir- 
cles are A.S.A. standard; and the 45° and 
90° ells have short-radius housings. The 
units are available in eight sizes, ranging 
in maximum diameter from six inches 
down to 12 inches 
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Synthetic Resins « Chemical Colors « Industrial Adhesives * Phenol 
Hydrochloric Acid « Formaldehyde « Glycerine « Phthalic Anhydride 
Maleic Anhydride « Sebacic Acid « Ortho-Phenylphenol « Sodium Sulfite 
Pentaerythritol « Pentachlorophenol « Sodium Pentachlorophenate 
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Extra strength and eye appeal in “Polar Bar” built with 


RCi POLYLITE POLYESTER RESINS 


A traffic stopper like this portable freezer display 
must be rugged enough to endure frequent shopping 
cart collisions . . . yet attractive enough to appeal to 
supermarket patrons. 


Polar Bar Inc. of Athens, Georgia, solved this dual 
need by constructing their freezer display case of 
RCI Poty ire resins and fibrous glass. “The result 
is a box that is not only strong, durable and light- 
weight,” states George A. Watson, production man- 
ager of the company, “but also one that is perma- 
nently colorful because the color is an integral part 
of the case itself. 


“Two PoLyLite polyester resins are used. One 


Sulfuric Acid « Methanol 


contains the color pigment which is sprayed into a 
mold to form the outside shell. Afterwards, another 
is used to impregnate the spun glass mat within this 
shell, adding great strength to the finished unit. 


“POLYLITE resins have proved the perfect mate- 
rials for our process...but just as important has been 
the production advice received from our Reichhold 
representative! Thanks to him, a costly trial and 
error period was avoided, and production of our 
high quality units was speeded.” 

Perhaps PoLyLite polyester resins can improve 
your product. Why not discuss the matter more fully 
with your RCI representative? 


Creative Chemistry... Your Partner in Progress 

nop REICHHOLD 
“Sy REICHHOLD CHEMICALS, INC., 

- RCI BUILDING, WHITE PLAINS, N.Y. 
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“Vulcoid Sheets, Rods, Formed and 
Fabricated Parts.” Folder V-58. Conti- 
nental-Diamond Fibre Corp. 4 pages. This 
intermediate insulation is made from resin- 
impregnated vulcanized fibers. Tables and 
charts give mechanical and dielectric 
strengths, plus data on arc resistance, 
tensile strength, and shear. 


Readers’ Service Item L-1 


“Tyril 767.” 171-83. Dow Chemical Co. 
8 pages. Properties, applications, and 
processing data are given for this styrene- 
acrylonitrile copolymer. It is said to have 
an excellent balance of physical proper- 
ties, and a wide range of chemical 
resistance. 


Readers’ Service Item L-2 


“An Inexpensive Hopper Dryer for 
Small Injection Machines.” Thoreson- 
McCosh, Inc. 1 page. This illustrated flyer 
describes the unit, which can be used 
with machines having a capacity up to 
four ounces. 


Readers’ Service Item L-3 


“Hardman Triplematic Pumps.” H. V. 
Hardman Co. 4 pages. This illustrated 
folder describes the firm’s line of pumps 
which can be used to dispense and meter 
shots of resin and hardener, or any two- 
part resin compound. 


Readers’ Service Item L-4 


“Pre-Compressed Molding.” W._ R. 
Grace & Co., Polymer Chemicals division. 
16 pages. Operating techniques and spe- 
cific advantages of this technique (valve- 
gating) are described and illustrated in 
this bulletin. Schematic drawings show 
how the material is compressed in the 
heating chamber; valve gates open to 
permit the material to enter the mold 
cavity; the valves close; the injection 
piston applies pressure to the next shot 
as the part is cooling; and the mold opens 
to eject the finished piece. 


Readers’ Service Item L-5 
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“Compression and Cavity Mold Sets.” 
National Tool & Mfg. Co. € pages 
Specifications and schematic drawings are 
given for the 6 by 11% inch and the 13 
by 15 inch compression mold sets; plus 
specifications for the 6 by 10 and 6 by 
11% inch cavity plate sets. 


Readers’ Service Item L-6 


“Novel Features in National's Com- 
pression Mold Sets for Stokes Presses.” 
National Tool & Mfg. Co. 2 pages. Ex- 
plained herein are the firm’s compression 
mold sets for the Stokes Model 800 and 
Model 741 automatic molding presses. 
National’s flexible standards permit the 
molder to use a standard compression 
mold set in any of five different spacer 
block heights. 


Readers’ Service Item L-7 


“Maraset Flexible Resin +639.” Mar- 
blette Corp. 1 page. Properties, applica- 
tions, and formulations are given for this 
epoxy casting material. 


Readers’ Service Item L-8 


“Polyethylene Flamenol Control Cable.” 
No. 19-467. General Electric Co., Wire & 
Cable department. 4 pages. This bulletin 
gives detailed information on the con- 
struction and applications of the cable, 
which can be installed in wet or dry 
locations, aerially or buried. Test data 1s 
given for the polyethylene insulation as 
well as the double PVC jackets. 


Readers’ Service Item L-9 


“Carbowax Polyethylene Glycols.” 
Union Carbide Chemicals Co. 54 pages. 
Properties, applications, storage, and test- 
ing of these materials are covered in this 
booklet. They are used in water-soluble 
lubricants, cosmetics and ointments, emul- 
sifying agents, adhesives, and paper coat- 
ings. 


Readers’ Service Item L-10 


“Hy-R-Speed Mills.” Bulletin No. 1057. 
J. H. Day Co. 4 pages. The firm’s equip- 
ment line is described and illustrated in 


this bulletin. The mills are used for 
grinding, dispersing, and blending plastics, 
paints, inks, lubricants, and other chem- 


cals. 


Readers’ Service Item L-I1 


“Plastic Laboratory Supplies.” Cat. No. 
E956. General Scientific Equipment Co. 
16 pages. This catalog covers the firm’s 
line of polyethylene, polyurethane, PVC, 
and nylon lab-ware. 


Readers’ Service Item L-12 


“Facilities Bulletin.” Insulation Mfg. Co. 
Inc. 8 pages. Through plant photos, the 
brochure outlines the firm's molding facil- 
ities and products. The latter 
electrical switchgear components, elec- 
tronic and radio components, instrument 
housings, and special applications. 


include 


Readers’ Service Item L-13 


“The Acromark Catalog.” 9A. Acromark 
Co. 6 pages. Included are data on the 
firm’s peripheral marking machines which 
hot-stamp calibrations with a flat die and 
slide motion 


Readers’ Service Item L-14 


“Facts About Plastics.” Cadillac Plastic 
& Chemical Co. 4 pages. The pamphlet 
compares properties and industrial ap- 
plications of 11 major plastics in common 
use. 


Readers’ Service Item L-15 


“In Playthings It's Vinyl and in Vinyl 
It's Marvinol.” Naugatuck Chemical di- 
vision, U. S. Rubber Co. 4 pages. Es- 
sentially a pictorial presentation of vinyl 
toys with emphasis on the firm's Marvinol 
vinyl resins. 


Readers’ Service Item L-16 


“Sturtevant Micronizer Grinding Ma 
chine.” Bulletin No. 091. Sturtevant Mill 
Co. 4 pages. The bulletin describes fluid 
energy grinding, and includes a_ cross- 
sectional drawing of the Micronizer. Sizes, 
pressure requirements, and capacities are 
tabulated. 


Readers’ Service Item L-17 
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“The Case of the Insidious Insulators.” 
Mesa Plastics Co. 8 pages. This brochure 
explains failures caused by plastic insulator 
deterioration. Investigations were con- 
ducted under conditions of high tem- 
perature and humidity. 


Readers’ Service Item L-18 





“Epoxy Alloy.” Bakelite Co. 8 pages. 
Three alloys are described along with their 
applications: ES, an epoxy mass casting 
reinforced with steel fibers and surfaced 
with an epoxy steel fiber-flocked face coat; 
EG-SF, an epoxy mass casting reinforced 
with glass fibers and surfaced as ES; and 
EA, an epoxy mass casting reinforced with 
aluminum fibers and surfaced with an 
epoxy aluminum fiber-flocked face coat. 


Readers’ Service Item L-19 





“A Rational Approach to Air Pollution 
Legislation.” Manufacturing Chemists’ As- 
sociation. 20 pages. A second edition, this 
booklet defines the precepts and principles 
essential to air pollution legislation, and 
outlines step-by-step procedures for formu- 
lating such laws 


Readers’ Service Item L-20 





“PE-175 ES-1000 Plastics Injection 
Molding Machine.” Bulletin 626-A. Wat- 
son-Stillman Press division, Farrel-Birming- 
ham Co., Inc. 6 pages. Features and 
specifications of this preplasticizing type 
machine are listed, and a large photograph 
is included which labels all the principal 
parts. 


Readers’ Service Item L-21 





“Plastic Laboratory Supplies.” Cat. No. 
F957. A. Daigger & Co. 16 pages. Poly- 
ethylene, polyurethane, PVC, and nylon 
laboratory items are described and illus- 
trated in this booklet. 


Readers’ Service Item L-22 





“Mini-Jector Plastic Molding Machines.” 
Newbury Industries, Inc. 38 pages. Speci- 
fications and descriptions for the firm's 
entire line of small injection molding ma- 
chines are given, along with pictures, 
diagrams, and product photographs. Ac- 
cessory equipment is described and illus- 
trated. 


Readers’ Service ltem L-23 





“Information on Inhibition and Storage 
of Ethyl Acrylate and Methyl Acrylate.” 
Rohm & Haas Co. 7 pages. Data is given 
on inhibiting polymerization of these 
monomers, and forms for both regular 
and low inhibitor grades are discussed. 
Both materials will undergo spontaneous 
polymerization without their addition, 
with subsequent dangers of explosion and 
other undesirable effects. 

Readers’ Service Item L-24 
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“Castor Oil Products for Urethane 
Polymers.” Tech. Bulletin No. 31. Baker 
Castor Oil Co. 24 pages. Properties and 
applications of refined castor oil and such 
derivatives as triglycerides, esters, hydroxy 
acids, and emulsifiers are discussed. Sev- 
eral pages are devoted to applications such 
as prepolymers, rigid and semi-rigid foams, 
flexible foams, elastomers, coatings, and 
adhesives. 


Readers’ Service Item L-25 





“Polysulfide Polymers—Aluminum Fil- 
ler Study.” No. 2-58. Thiokol Chemical 
Corp. 8 pages. The evaluation covers 14 
aluminum materials of which three are 
recommended for use in formulating 
aluminum-colored building sealants. Other 
results indicate that five calcium carbonate- 
type materials can be used as fillers for 
low-cost, light-colored sealing compounds. 
Additives for improving their adhesion to 
glass, and agents for masking the poly- 
sulfide odor also are listed. 

Readers’ Service Item L-26 





“Delhi-Taylor Petrochemicals.” Chem- 
ical division, Delhi-Taylor Oil Corp. 4 
pages. This product specifications folder 
lists nitration-grade benzene and toluene, 
5° xylene, high aromatic solvents, and 
mineral spirits. 

Readers’ Service Item L-27 





“Vinyl-Nitrile Rubber Study.” Kenrich 
Corp. 7 pages. The use of Kenflex A as 
a mutual solvent and flux for vinyl-nitrile 
rubber combinations is described in this 
bulletin. Comparison tables are given, 
along with the ozone resistance figures 
for several compounds. 

Readers’ Service Item L-28 





“A New Approach to the Measurement 
of Mass.” Cahn Instrument Co. 4 pages. 
The Cahn portable Electrobalance is de- 
scribed and illustrated in this bulletin. 


Readers’ Service Item L-29 





“Products of Atlas.” Atlas Powder Co. 
16 pages. This illustrated booklet describes 
the company's products and facilities. 

Readers’ Service Item L-30 





“Hysol Tooling Plastics.” Tooling #21. 
Houghton Laboratories, Inc. 10 pages. 
This bulletin describes the process of mak- 
ing tooling from epoxy laminates using the 
firm’s resins and hardeners. Physical prop- 
erties of the resins and laminates are 
listed. 

Readers’ Service Item L-31 








“Accessory Fixtures for Dillon Model L 
Tester.” 16-B. W. C. Dillon & Co., Inc. 
2 pages. This illustrated flyer describes the 
firm’s gripping fixtures for its universal 
testing machines. 

Readers’ Service Item L-32 





“Inductomatic.” Electrophysical Engi- 
neering Co. 6 pages. The special features 
offered by the firm’s line of induction 
heated extruders are pointed out in a 
three-page schematic drawing. Other data 
include two recorded pyrometer curves 
for an EPE and a conventional resistance- 
heated extruder, plus photos of typical 
units. 


Readers’ Service Item L-33 





“Plaskon Coating Resins.” Barrett di- 
vision, Allied Chemical & Dye Corp. 24 
pages. Description, performance character- 
istics, and tests deal with oil-modified 
alkyd coating resins, rosin- and phenolic- 
modified alkyds, and alkyd copolymers. 
Information is given also on urea and 
melamine coating resins, silicone-alkyds, 
modified phenolic resins, maleic resins, 
ester gums, and pure phenolics. 

Readers’ Service Item L-34 





“Molder’s Guide to Injection Molding 
Grex High Density Polyethylene.” Polymer 
Chemicals division, W. R. Grace & Co. 
14 pages. Fundamental molding character- 
istics are discussed along with recommen- 
dations for part and mold design and 
molding machine selection. Proper cylinder 
and mold temperatures, injection pressures, 
and speeds are given, along with a mold- 
ing problems check list. The valve-gating 
technique is described in considerable 
detail. 

Readers’ Service Item L-35 





“Fabricators Guide to Extruding Grex 
High Density Polyethylene.” Polymer 
Chemicals division, W. R. Grace & Co. 
8 pages. The use of this material in a 
number of extrusion techniques is dis- 
cussed, along with the manufacture of 
film, sheet, tubing, monofilament, paper 
coating, profiles, and shapes. 

Readers’ Service Item L-36 





“Buflovak Processing Equipment.” Cat- 
alog 380. Buflovak Equipment division, 
Blaw-Knox Co. 24 pages. This catalog 
describes and illustrates the company’s 
chemical-, food-, and by-product proces- 
sing equipment; giving specifications for 
such items as evaporators, drums, rotary 
and vacuum dryers, flakers, cooling drums, 
processing kettles, and pilot plant equip- 
ment. 

Readers’ Service Item L-37 


























Wool. _—— 








“Metallurgical Progress-3.” Philosophical 
Library, Inc., 15 East 40th St., New York 
16, N. Y. Cloth, 8% by 11% inches, 88 
pages. Price, $6.00. 

The third in a series of critical reviews, 
this work comprises a compilation and 
analysis of published information by seven 
authorities. Though not of interest to all 
plastic processors, there are a number of 
pertinent sections on testing plus a chapter 
on “Foundry Sand Practice.” This chapter 
covers shell molding, shell cores, modifi- 
cations of the shell molding process, the 
carbon dioxide process, investment cast- 
ing, and modifications of the lost wax 
process. High pressure molding, dry sand 
molding, core practice, and sand recovery 
are also covered. 

The chapter on “Non-Destructive Test- 
ing” covers surface conditions, ultrasonic 
testing, magnetic sorting, penetrating 
liquid methods, and radiography. Other 
chapter heads are: “Refractories in the 
Iron and Steel Industry,” “Metallurgical 
Coke,” “Reducing the Phosphorus Con- 
tent of Foundry Iron,” “Ironfoundry Metal 
Melting Furnaces,”and “Mechanical Prop- 
erties of Flake Graphite Cast Irons.” 





“Plastic Tooling Symposium.” Cospon- 
sored by American Society of Tool Engi- 
neers and Society of the Plastics Industry. 
ASTE Technical Papers, 10700 Puritan 
Ave., Detroit 38, Mich. Plastic, 84% by 
11% inches, 48 pages. Price to ASTE 
members, $3.00; to non-members, $6.00. 

The symposium was a direct outgrowth 
of the plastic tooling research project con- 
ducted at Purdue University under the 
auspices of ASTE’s Research Fund Com- 
mittee. The work includes eight technical 
papers, plus a panel discussion covering 
four separate lectures. Five other papers 
presented at the 1955 and 1956 annual 
meetings are included. All are profusely 
illustrated with photographs, schematic 
drawings, and tabular data. 

Titles of the papers are as follows: 
“What Are Plastics?” “What Properties 
Are Available in Plastics” “History of 
Plastic Tooling,” “Fabrication of Plastic 
Tools,” “Tool Applications of Plastic Ma- 
terials,” “Known Limitations of Plastic 
Tooling,” “Can Plastic Tools Be Repaired 
and Modified,” “Control of Physical 
Properties,” “Plastic Tools in Service,” 
“Plastic Tooling for Small Parts,” “Ex- 
periences with Plastic Tooling in the 
Stamping Plant,” “Polyamide Resin Alloys 
in Practical Tooling Applications,” and 
“Plastic Tooling for Production.” 
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“Anthologie des Brevets sur les Matieres 
Plastiques, Fabrication et Transformation.” 
(Anthology of Patents in Plastics, Their 
Manufacture and Transformation.) Volume 
I (1791-1930), No. 3. Jean Delorme. Pub- 
lished by Editions Amphora, Paris, France. 
Paper, by 9% inches, 248 pages. Price, 
1,600 francs. 

In collaboration with the French pub- 
lication, “Officiel des Matieres Plastiques,” 
Jean Delorme has undertaken the collection 
of all patents on plastics issued since 
1791. The present book is the third and 
last part of Volume I, covering the period 
1791-1930. It consists of sections VI-XII, 
chapters 43-88, and covers aldehyde and 
ketone resins; resins derived from acids 
and their esters (such as colophony, deriva- 
tives of tall oil, copals, natural gums and 
resins); acrylic and alkyd resins; phenolics: 
amino resins; protein plastics (from fish 
scales, casein, gelatine, leather waste, blood, 
fish waste, silk, keratine, yeasts, bones, 
shells, etc., and vegetable proteins); resins 
derived from heterocylic compounds; and 
plastics with inorganic skeletons. 





“Rapid Detection of Urea- and Mela- 
mine-Formaldehyde, Isocyanate, and Ure- 
thane Resins in Coatings.” M. H. Swann, 
Aberdeen Proving Ground, U. S. Army. 
Order PB 131292 from OTS, U. S. De- 
partment of Commerce, Washington 25, 
D. C. Paper, 7 pages. Price, 50¢. 

Rapid, qualitative tests for the above- 
named resins have been developed. Ureas 
and melamines in modified alkyds or other 
coating vehicles are identified simultane- 
ously by refluxing with a mixture of acetic 
acid and anhydride containing a small 
amount of p-dimethylaminobenzaldehyd 
Isocyanate and polyurethane resins are 
identified by the same reagent in glacial 
acetic acid. 





“Technical Report Writing.” James W. 
Souther. John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. Paper, 
8% by 10% inches, 70 pages. Price, $2.95. 

This work covers the principles of en- 
gineering design in terms of writing-up 
solutions to specific problems. It stresses 
the factors a writer must consider and the 
processes he must follow in writing a re- 
port. Report form is related to its use, and 
report layout becomes a design tool which 
graphically covers the material contained 
therein. 

Chapter I is introductory, and each of 
the following four chapters treats one stage 
in the design approach to technical writing. 


The second chapter analyzes the writing 


situation; determining the purpose, in- 
dustrial use, and audience of the report. 
Chapter III covers the gathering of neces- 
sary material and its evaluation. Organiza- 
tion of the report itself is covered in 
Chapter IV, along with the proper order 
for reporting results. The fifth and final 
chapter covers the actual writing, check- 
ing, and modifying of the final copy. 





“Windows and Glass in the Exterior of 
Buildings.” Publication 478. Building Re- 
search Institute, 2101 Constitution Ave., 
Washington 25, D. C. Paper, 8% by 11 
inches, 197 pages. Price, $5.00. 

Iwenty-four of the country’s leading 
authorities on the advantages and disad- 
vantages of glass in present-day construc- 
tion have contributed to this book. Al- 
though plastics are not covered specifically, 
much of the data contained herein would 
be applicable to plastics glazing as well as 
glass. Profusely illustrated, the work con- 
tains reports on the following general 
topics: daylighting, air conditioning, heat- 
ing, ventilating, interior and exterior con- 





trols, window and glass production, and 
design. 
“Plastic Tooling Shrinkage Test Meth- 


od.” Orville D. Lascoe. Research Report 
#6. ASTE Research Fund, 10700 Puritan 
Ave., Detroit 38, Mich. Paper, 8% by 11 
inches, 123 pages. Price, $4.00 to members 
of the American Society of Tool Engineers; 
$6.00 to non-members. 

Orville D. Lascoe is a professor of in 
dustrial engineering at Purdue University 
His study provides two satisfactory meth 
ods for measuring shrinkage in plastic 
tooling materials, and presents a true pK 
ture of what shrinkage is and how it oc 
curs. Fully illustrated, it includes a sum 
mary of the six methods tried (including 
full details of their investigation). An 
equation is presented for predicting shrink 
age after any known period, and the 
mathematical relationship between vol 
umetric and linear shrinkage for a solid 
cylinder and a rectangular solid is estab 
lished. In addition to photographs, a num 
ber of tables, graphs, and drawings are 
included. 





“The Impact Test in Material Testing.” 
(in German.) W. Spath. A. W. Gentner 
Verlag, Postfach 688, Stuttgart 1, Ger- 
many. 180 pages. Price, 21.50 DM (ap- 
proximately $5.50). 

The author covers the questions of 
tough and brittle breaks, plus the test 
methods used in this connection. He in- 
cludes a comparison of such materials as 
plastics, steel, elastomers, sintered mate- 
rials, hard metals, oxide-ceramic materials, 
coal, coke, concrete, abrasives, and glass. 
The book is actually sub-divided into three 
sections, the first covering specifications, 
test equipment, and measured results. The 
second part describes measurements taken 
by the author using a new impact tester 
which makes it possible to measure the 
maximum load occurring during impact. 
Conclusions are stated in the third section. 
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Congress has voted favorably on a major recommendation 


of the bipartisan Hoover Commission 


for a more businesslike budget procedure. 


Congratulations to the senators who 
unanimously passed S.434 and to the 
representatives who overwhelmingly voted 
for H.R. 8002. 


One victory can lead to another... let’s 
keep the ball rolling for more efficiency 
and economy in government! 


What next? 


There’s other work to be done, as has 
been noted in these messages. Your con- 
tinued support is needed. 


Target recommendations for this year 
include (1) a Congressional declaration 
against needless and costly government 
competition with private business; (2) 
modernization of federal personnel proce- 
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THANKS...AND WELL DONE! 


PLASTICS TECHNOLOGY, a member of BILL BROTHERS PUBLICATIONS, 


expresses its appreciation to all who supported the Hoover 





Commission recommendation for modernized federal budgeting. 


dures and establishment of a senior admin- 
istrative career service; (3) unified pro- 
curement and management of common- 
use Defense items under civilian control; 
and (4) coordination of the nation’s com- 
plicated federal medical programs. 


Readers who have already sent for litera- 
ture (see coupon below) will be informed 
as additional Hoover Commission recom- 
mendations come before Congress for 
action. 


If you have not yet signed up for the back- 
ground information we invite you to do so 
at once on the coupon below. There is no 
cost, no obligation other than your own 
desire to help in the campaign for more 
efficient, more economical Federal Gov- 
ernment. 
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“The Properties and Fabricating of 
Nylon-11. Part I. Molding Powders,” F. 
Chapman, Plastics, (London), 22, 241, 406 
(Oct. 1957). 

Nylon-11, manufactured in France under 
the name Rilsan, is a polycondensation 
product of Ill-amino undecanoic acid 
derived from castor oil. The different 
grades of molding powders, the injection 
molding techniques employed, the neces- 
sary modifications in design of injection 
cylinder and nozzle, as well as heat treat- 
ment, are discussed. The physical, me- 
chanical, electrical and chemical properties 
of the material are described, with em- 
phasis on the low specific gravity and low 
water absorption compared with other 
polyamides. Applications include gears, 
bearings, gaskets, sealing rings, and various 
articles in the electrical, chemical, and 
medical fields. 


“Foamed-in-Place Techniques with Seb- 
alkyd and Flexalkyd Resins,” A. C. Corn- 
wall, D. B. V. Parker, and L. N. Phillips, 
Brit. Plastics, 30, 9, 392 (Sept. 1957). 

Formulations are given for obtaining 
various densities of rigid polyurethane 
foams from diisocyanates and Sebalkyd 
resins (sebacic/succinic/glycerol alkyd) 
and of flexible types using Flexalkyd re- 
sins (sebacic/adipic/glycerol alkyd). The 
discovery of a method of making easy-to- 
use, stable, pre-fabricated Flexalkyd has 
greatly simplified the production of flexible 
foams. Various foaming techniques are de- 
scribed, including open mold casting, pre- 
cision foaming, frozen powder method, 
and two- and single-layer methods. A list 
of suitable pigments and dyestuffs for these 
foams is appended. 


“Continuous Viscosity Measurements 
with an Oscillation Viscosimeter,” [. Jakob, 
Plaste u. Kautschuk, 4, 6, 204 (June 1957). 

Earlier theoretical considerations on the 
operation of an oscillation viscosimeter 
were checked experimentally. The method 
proved satisfactory with Newtonian liquids. 
For solutions of high polymers showing 
structural viscosity, characteristic peculiari- 
ties were observed. For example, the 
viscosity values obtained were very low 
as compared with those indicated by the 
Hoppler apparatus. These peculiarities are 
discussed in detail. In addition, the forces 
that occur at the individual macromole- 
cules as a result of the shear oscillation, 
and eventually cause break-up of macro- 
molecules, are estimated. (In German.) 


“Dynamic Bending Strength of the Most 
Fragile Plastics and of other Materials,” 


496 


B. Bossu and P. Dubois, /nd. Plastiques 
Mod., 9, 9, 44 (Nov. 1957). 

This study aims chiefly at determining 
which of the different formulas considered 
best expresses the resistance to fracture 
under impact bending of materials that are 
more resistant to compression than tensile 
stress (such as polymethyl methacrylate, 
phenoplastics filled with wood flour, 
phenol-paper laminates, gray cast iron, and 
mineral glass). Tests were carried out at 
different striker speeds by the Charpy 
pendulum method; the apparatus used was 
equipped with a device for varying the 
distance between supports. (In French.) 


“Stereospecific Catalysis and _ Isotactic 
Polymers,” G. Natta, Ind. Plastiques Mod., 
9, 9, 51 (Nov. 1957). 

The structure of isotactic, syndyotactic, 
and atactic polymers of olefins and conju- 
gated diolefins is explained. In connection 
with the conjugated diolefins, reference 
is made to the preparation in Milan of 
1.4-trans polyisoprene having the same 
structure as gutta percha. The conditions 
for stereospecific polymerization and the 
mechanism of the catalytic processes are 
discussed; the effects of cationic and 
anionic catalysts are compared; and stereo- 
specific catalysts for isotactic polymers are 
indicated. The considerable theoretical and 
practical interest of diolefins with 1,2- or 
1,4-cis structure is noted. The author also 
mentions the synthesis of certain stereo- 
isomeric polymers of conjugated diolefins 
with complex catalysts containing transition 
elements and acting by an_= anionic 
mechanism. (In French.) 


“Silicone Molding Powders,” A. Lang- 
lade, Ind. Plastiques Mod., 9, 9, 62 (Nov. 
1957). 

The electrical, physical, mehanical, and 
chemical properties of parts produced from 
silicone molding powders are examined, 
particularly as they are affected by temper 
ature and aging. The variations in flexural 





In the reference system used, the first 
number following the magazine name is 
the volume number, the second is the 
issue number [if any), and the third is 
the first page on which the abstracted 
article appears in that magazine. 


Request for copies, reprints, or further 
information on any article abstracted in 
this department should be addressed to 
the publisher of the magazine where the 
article appeared. A complete listing of 
the publishers and addresses of these 
magazines is printed here quarterly. 


The next complete listing will appear 
in June. 











strength and modulus of elasticity of a sili- 
cone and a phenolic molding powder are 


compared at elevated 


French.) 


temperature. (In 


“Rheological Behaviour of Colloidal 
Systems,” ae Ortega, Rev. de Plasticos, 
8, 43, 3; 8, 44, 65 (Jan.-Feb. & Mar.-Apr., 
1957). 

After discussing the usual viscometric 
methods of determining flow characteris- 
tics of Newtonian fluids, the author de- 
scribes a new rheometer for colloidal sys- 
tems and gives details of tests performed 
on two asphaltic bitumens. (In Spanish.) 


“High Temperature Insulating Materials 
in Aircraft Electrical Components,” H 
Wood, Trans., Plastics Inst., 25, 61, 231 
(July 1957). 

There is a very wide gap between the 
performance of available insulating ma- 
terials and the performance demanded by 
high operating temperatures of jet engines 
and supersonic speeds of jet airplanes. The 
author discusses the limitations and draw 
backs of silicones for impregnation; viny| 
acetal, asbestos, ethoxy resins and fluoro 
carbons for wire coverings; mica, Micanite, 
fabric silicone-bonded 
laminates for sheet insulations; and silicone 
elastomers and fluorocarbons for flexible 
sleevings and moldings. 


glass and glass 


“Vulcanized Fiber and Vegetable Parch- 
ments,” C. A. Redfarn, Brit. Plastics, 30, 
9, 408, (Sept. 1957) 

The history of vulcanized fiber and 
vegetable parchment is briefly reviewed, 
and the zinc chloride and sulfuric 
processes of preparation are 
Tables are given comparing the physical 
and electrical properties of zinc chloride 
vulcanized fiber and thick, special lamin 


ated, sulfuric acid and vulcanized fiber. 


acid 


discussed 


“Cross-linked Polystyrene for Electrical 
Purposes,” W. Martens and G. Kannelbley, 
Kunststoffe 47, 9, 530 (Sept. 1957) 

In recent years, interest in 
polystyrene has increased in Germany 
However, the German chemical industry 
has not produced it commercially as yet, 
apparently because the relatively small 
demand makes such a step uneconomical 
Therefore, German requirements are filled 
by imports from the United States. Appli- 
cations of the material in the United States 
and its properties are discussed. (In Ger 
man. ) 


cross-linked 


“Isotactic Polymers and Other Stereo- 
isomeric Polymers,” G. Natta, Materie 
Plastiche, 23, 7, 541 (July 1957) 

This paper, presented in Paris in Novem- 
ber 1956 at the 29th International Chem 
ical Congress, examines the properties, 
structure, and _ crystallinity of various 
stereoisomers of polypropylene, polybuty- 
lene, and polybutadiene. Tables compare 
the mechanical and physical properties of 
isotactic polypropylene and polybutylene, 
and present X-ray data on their crystal- 
linity, as well as that of polybutadiene. 
Referring to developments in the United 
States and Russia, Prof. Natta states his 
view that cis-1,4-polyisoprene is not the 
only and final solution for the synthesis of 
high grade synthetic rubber. He further 
foresees as the next step in stereospecific 
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polymerization the synthesis of crystalline 
, oxygenated, chlorinated, and nitrated vinyl | 
. polymers with high fusion temperatures. | 
(In Italian.) 
u “Expanded Polystyrene,” A. Cooper, 
' Plastics, (London), 22, 242, 431 (Nov. 
”’ 1957). 
The properties of Polyzote, a British 
iC expanded polystyrene in the form of 
5 granules, are reviewed. Methods of pre 
p= expanding and molding the materials are 
s- described, and some applications are 
d mentioned. 
z 
“Graft Polymers. Part 1,” S. H. Pinner | 
Is and V. Wycherley, Plastics, (London), 22, 
i 242, 456 (Nov. 1957). | 
I This is the first of a series of articles on 
graft copolymers. The authors begin by 
ne discussing nomenclature, proposing a 
a- scheme for graft and block polymers, then 
by deal with chemical methods of synthesis 









































es of non-random copolymers and _ graft 
he copolymers from rubber. T 
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ry! “A survey of Some Curing Methods of 
fo Polyester Resins,” J. W. Cywinski, Brit 
te, Plastics, 30, 10, 449 (Oct. 1957). 
ASS The methods of curing polyesters with 
Ne the aid of a suitable catalyst are discussed The Fastest 
ble The mechanism of the catalytic action, the 
decomposition of organic peroxides, and e e 
the use of accelerators for this purpose 
ch- are explained. The author suggests that Molding Machine 
30, cobalt octoate be used as an accelerator 
for ketone peroxides, instead of cobalt * i i 
ind naphthenate. He examines room-tempera- in f p Wor 
ed ture curing with methyl-ethyl ketone ee 
cid peroxide and cyclohexanone peroxide, and 2000 COMPLETE CYCLES 
sed the effect on gel time of the inclusion of 
ical dimethyl aniline or dimethyl p-toluidine, PER HOUR 
ride various metal soaps, different types of 
nin peroxide catalysts, and varying amounts of 
r. catalyst and accelerator in formulations 
Peak point is explained, and the behavior 
‘ical of a number of peroxides at different 
ley, temperatures is illustrated. Curing at 
medium (35-90° C.) and high temperature 
iked (above 90° C.) is dealt with briefly, and / 
ans the suitabilities of certain peroxides for e e 
istry high-temperature curing are compared 1000 thin wall containers 
yet, ————— 
mall “The Properties of Paste-Forming Types fro ° | ° Id 
ical of PVC.” D Rysavy, RC gg 2 m a sing e cavity mo 
illed 683 (Dec. 1957) f 
ppli- At the Brunn Research Institute for in an hour 
tates Macromolecular Chemistry, Czechoslo- 
Get vakia, the resistances of various types of 
PVC to the solvent action of plasticizers 
was investigated. The measurements ob 
ereo- tained indicated that when the K-value of COME SEE THIS REVOLUTIONARY MACHINE AT 
erie the PVC is between 65 and 80, the sole 
deciding factor for the rate of solution is STANDARD TOOL COMPANY 
vem- the size of the area of contact between 
hem the resin and plasticizer; this, again, de 
rties, pends on the physical structure of the PVC 225 HAMILTON _* LEOMINSTER, MASS. 
rious particles. In the zone indicated, the degree — 
butv- of polymerization is of secondary im- OMNI PRODUCTS CORP., Export Distributors, New York, N.Y. | 
npare portance. The usefulness of various types ' 
es of of PVC for making pastes (plastisols) is 
ylene, examined, and the influence of drying tem- 
ystal- perature on the properties of past-forming 
Jiene. PVC prepared by drying the latex with a 
Jnited Nubilosa spray dryer is considered. (In 
es his German. ) 
t the 
sis of “Ziegler Polyethylene,” FE. T. Barrows 
urther and FE. Lelyveld, Trans. Plastics Inst., 25, 
pecific 62, 325 (Oct. 1957). VISIT OUR NEW PLANT NEAR JUNCTION OF ROUTES 2 and 12 
LOGY May, 1958 

















Abstracts of Important Articles (Con't.) 





Detailed information is given on the 
production of Ziegler polyethylenes, their 
properties, processing characteristics, and 
some of their applications. 


“Investigation into the Structure of 
Polyamides, Especially of Nylon-6,” F. 
Kessler, Trans. Plastics Inst., 25, 62, 281 
(Oct. 1957). 

The paper chiefly concerns Nylon-6, 
produced by A.K.U., Arnhem, Holland, 
under the name, Akulon. Polyamides show 
a tendency toward crystallization, and the 
resulting spherulitic structures can be ex- 
amined in microtome sections under the 
polarizing microscope. The author dis- 











Permanence is 
MAPICO’S® wide range of acid and 
alkali resistant pigments. . 
high ultraviolet opacity that is an 


cusses the phenomonology of crystalliza- 
tion, the various structures occurring in 
the polyamide as seen under the micro 
scope, and the factors determining these 
structures. These factors include heat treat 
ment, processing conditions, temperature 
of cylinders and molds in injection mold- 
ing, design of injection and extrusion 
machines, and pressure. The effect of the 
polyamide structure on the properties of 
the final products is explained, and some 
practical suggestions are given on the in 
vestigation of the structure of nylon 
articles and the indications provided by 
the structural pictures. 


“Condensation of Melamine with For- 
maldehyde, with Special Consideration of 
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. with the 


important factor in preserving plas- 
tics. MAPICO colors can take years 


MAPICO Synthetic Iron 
Oxides are so light-fast 
and chemically stable they 
can resist weather literally 


for centuries. 


of exposure to intense sunlight... in 
automobile upholstery, coated textiles, 
roofing, plastic flooring, luggage stocks 
and endless other materials. 


And the wide range of MAPICO col- 
ors includes combinations with special 
characteristics... utterly uniform... 
dependable in performance, because 
they are synthesized in modern fac- 


tories under precise, exacting controls. 


Select the MAPICO pigment best 
suited to your needs—in completely 
stable reds, yellows, tans, browns or 
blacks—and you will be supplied 
promptly from a coast-to-coast net- 
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work of warehouses. For any ques- 
tions or technical assistance on your 
proposed application...write...today! 
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the Variations in pH During the Reaction,” 
H. Michaud, Kunststoffe, 47, 12, 686 (Dec 
1957). 

This program was aimed at determining 
the factors that influence the course of pH 
and, hence, the rate of condensation in the 
reaction of melamine with formaldehyde 
The following factors were found to be 
important in this regard: mol ratio of 
melamine and formaldehyde; presence of 
certain metal ions, oxygen, and hydrolysis 
or deamination products; size of melamine 
granules; and the salt content of the con 
densation solution. Keeping qualities also 
depend on the course of the reaction. (In 
German. ) 


“High Molecular Ester Plasticizers in 
Practice,” K. Zohrer and A. Merz, Kunst 
stoff-Rundschau, 4, 6, 233 (June 1957). 


Che special properties conferred by high- 
molecular ester plasticizers make them 
useful where the finished product must 
show good resistance to solvents and high 


temperature, and minimum tendency to 
ward migration. The authors compare 
solubility, tendency to swelling, and migra 
tion of PVC prepared with such plasti- 
cizers and with dioctylphthalate. The data 
are tabulated, as well as data on com 
patibility with PVC and other synthetic 
resins. Trade names of different high 


molecular plasticizers are listed, together 
with the names of their manufacturers 
and countries of origin. (In German.) 


“Nuclear Magnetic Resonance as Means 
of Investigation in the Study of Macro- 


molecules,” G. Lanzavecchia, Materie 
Plastiche, 23, 7, 560 (July 1987) 

Ihe magnetic properties of nuclei and 
the conditions under which nuclear mag- 
netic resonance occurs are considered 
briefly, and methods of using the new 


technique are explained. Examples are 
given of its application in studying fluoro- 
carbon resin, polyamides, fusion phenom- 
ena, rubber-like polymers, vulcanization, 


and second-order transitions. (In Italian.) 


Equipment 


“Permeability to 
Plastic Films,” T. 


Gas and Liquids of 
Sabbioni, Poliplasti, §, 


22, 4 (July-Aug. 1957). 

After briefly reviewing certain funda- 
mental aspects of the permeability of 
plastics to gas and liquids, the author 


describes the apparatus and technique he 
employs to measure this property for 
Fertene and Rotene ( Montecatini high and 
low pressure polyethylenes, 
(In Italian.) 


respectively ) 


“A Simple Extensometer for Tensile 
Testing of Polymers,” A. F. Eagles and 
/- Payne, Rubber & Plastics Age, 38, 9, 
811 (Sept. 1957). 

A new improved extensometer for ten- 
sile testing of polymers is described. Re- 
sults of tests compare favorably with those 
obtained by a conventional method. It is 
concluded that the use of the prototype 
extensometer, which is a simple mechanical 
device that is reliable in operation, re- 
moves the last obstacle from autographic 
recording of tests using dumb-bell speci- 
mens, thus permitting a considerable in- 
crease in speed in tensile testing. 
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All machines 
illustrated here 


in stock for The (MS) M-4 5%” x 


IMMEDIATE 82” throat grinder — 
designed primarily for 

DELIVERY vinyl, polyethylene, plasti- 
sols and all elastomerics 
ies | 7 where a fine-free low bulk 
The (ms) M-3 factor product is desired 
6'2" x7” throat — large throat for large 


sprue grinder — injection molded parts. 
rugged — simple 


in design—easi- 
est to clean — 
built-in throat 
clearance bar — 
casters — catch 


pan. PRICE: Complete 
PRICE: Complete with 1 HP Motor and Starter _ _ . $598.50 with 2 HP Motor and Starter $788.50 
Same, but with 2 HP Motor Same, but with 3 HP Motor $854.00 

















CONSTANT (ims) DRUM TUMBLERS 
MOLD 
TEMPERATURE | 


FOR ALL COLORING AND MIXING OPERATIONS 


A 
REGULATOR 


The (ims) Economy 
Circulator — priced 
at only $369.50 com- 
plete (oil model for 
heats to 450 at 
$482.50) — duplicates performance 
of mold heaters costing up to 6 times 
as much — developed by a molder 
for molders — compact — portable 
only 152” x 22” floor space. All (ms) Drum Tumblers are based on design suggese 
tions of the leading material and colorant supppliers, 


Available for immediate shipment from stock. 


iit Send for our New Nozzle Catalog and % HP Model 

panes Heater Band Book Today. You'll find all (Takes drums up to 33” high x 22” in diam.) 

8, 9, styles of nozzles and heater bands fully 2 HP Model $897.50 
nate, described and priced, with technical notes (Takes drums up to 37” high x 23%” in diam.) 


Re- on nylon molding. 3 HP Model $1285.00 


those (Takes drums up to 45” high x 24” in diam.) 
It is Prompt service on all kinds of nozzles by 
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inica 2 
““ nozzle and heating cylinder specialists. 
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Abstracts of Important 





“Apparatus for Determining the Dis- 
tortion and Softening Temperature of 
Plastic Materials,’ N. Grandis, Materic 
Plastiche, 23, 7, 586 (July 1957). 

Description and operation of a device 
for determining distortion and softening 
temperature of plastic materials according 
to A.S.T.M. Method D648-45 T, the Ger- 
man method VDE 0302 III 43, and the 
British specification BS2782, Part I. (In 
Italian. ) 


Processing 


“Injection Molding of Plastic Spectacle 
Frames,” M. Sirtoli, Materie Plastiche, 23, 
7, 571 (July 1957). 

Hints are given on the necessary con- 
ditions for successful injection molding of 
spectacle frames, and several types of 
molds are described. (In Italian.) 


“Radiochemical Grafting of Monomers 
onto Polyethylene,” A. Charlesby and S. H 
Pinner, /nd. Plastiques Mod., 9, 9, 30; 9, 
10, 43 (Nov. & Dec. 1957). 

After outlining some of the problems 
involved in polymer grafting, the authors 
deal with radiation sources, comparing 
the relative advantages of different radio 
active isotopes, and electron accelerators. 
The operation of three types of accele- 


rators (the van de Graaff, the linear 
accelerator, and the resonance trans 
former) are described, and the effects of 


radiation intensity are considered. The 
“‘ Metalsmiths”’ 
Endless Stainless 

Steel Belts é ree 


WIDTHS 
UP TO 


85" 
in any length 


Wider belts open wider op- 
portunities for continuous 
heating, cooling, curing and 
setting of rubber and plastic 
flooring, __ tiles, matting, 
sheets, laminates and similar 
flat products. In Rotocure 
type machines, wider belts 
provide perfect, continuous 


curing, without overlap 

areas. 

steel belts have only one 557 White Street, 
T 


Metalsmiths endless stainless N. J. 


BE METALONTHS STAINLESS STEEL 


ENDLESS CONVEYOR BELTS 


longitudinal weld at center 


of belt, plus 
weld. All welds are finished 
to same thickness and finish 
as the belt, for smooth, seam- 
less working surface. Matte 
finish also 
tensile strength and spring- 
like qualities. 
filed and rounded. Camber 
held to a minimum. Consult 
our engineers. Metalsmiths, 


experimental results obtained on grafted 
materials prepared at different levels of 
radiation then are considered. In this con- 
nection, the compatibility of monomers, 
the rate of diffusion, and conditions under 
which grafting takes place are discussed. 
Finally, the rates of polymerization and 
grafting are compared, (In French.) 


“Spark Machining in the Die-Making 
Industry,” A. D. P. Tallents, Trans. Plas- 
tics Inst., 25, 61, 217 (July 1957). 

By spark machining, the author means 
the controlled removal of metal from its 
parent body by bombarding the surface 
with electric sparks. The principal features 
of spark-machining equipment and _tech- 
niques are discussed and, in particular, a 
British multi-head design that is newer 
than any other known to be made outside 
the Iron Curtain countries (where this 
development is being pursued intensively). 
The multi-head unit duplicates, even quad- 
ruplicates, work stations from one inttial 
power-pack cabinet. The application of the 
technique to die-making and the problems 
involved are dealt with, and special con- 
sideration is given to electrode design and 
wear, and cavity work. 


“The Properties and Fabricating of 
Nylon-11. Part 2. Extrusion,” F. Chap- 
man, Plastics London), 22. 242, 461 
(Nov. 1957) 

Nylon-11 is the French superpolyamide, 
Rilsan. The conditions for satisfactory 
extrusion of wire coating, pipe, tube, film, 
monofilaments, and blanks for 
bottles are considered, and the properties 
of the products are described 
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. or a fabric to 
your specific needs. Small 
. or large produc- 
tion order. Whatever your requirements, you'll find 
the right glass cloth at FLIGHTEX. 

. . plus quality . . . plus dependability. . . 
no wonder more and more glass cloth users call 
FLIGHTEX their favorite source of supply. 


Write, wire or call for fast service. Get to know FLIGHTEX | 
— you'll like our way of doing business. 
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“The Production of Optical Lenses by 
Injection Molding,” H. Spies, Plastverar- 
beiter, 8, 6, 205 (June 1957). 

Discussion of the precautions to be 
taken to obtain satisfactory results in the 
injection molding of optical lenses. (In 
German. ) 


Applications 


“Thermoplastics in the Submarine Cable 
Industry,” Sir John Dean, Trans. Plastics 
Inst., 25, 61, 171 (July 1957) 

This is the Fighth Annual Lecture of 
the Plastics Institute after reviewing the 
history of gutta percha in submarine cables 
and the developments necessitating its re 
placement by another material, the author 
relates and why polyethylene paved 
the way for those advances in underwater 
telecemmunication which eventually led 
to the production of the first transatlantic 
telephone cable. Details are given of the 
construction and testing of this cable, also 
on jointing of cables, air-spaced cables, 
high-voltage submarine power cables, and 
the use of expanded polyethylene 


how 


“The Industrial Application of Terylene 
Polyester Fiber,” J. R. A. Kennedy, Trans 
Plastics Inst., 25, 61, 191 (July 1957) 

Following a description of the discovery, 
manufacture, and chemical 
properties of Terylene polyester 
advantages are considered for 


and physical 
fiber, the 


Various mn 


dustrial applications such as conveyor 
belting, V-belts, laminates, and = general 
industrial textiles for electrical purposes 
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ADVANCE DESIGN FEATURES 
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@ Extra heavy stee! plate construction throughout 


@ Rotor machined from one-piece alloy steel forging, heat 
treated 


@ Double spherical self-aligning roller bearings—5 times the 
average load capacity of ball bearings 


@ Extra heavy flywheels, dual mounted for smooth operation 
under heavy impact loods 
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Materials 


Modified Polyvinyl 
and Their Preparation. No. 2,816,087 
Harry W. Coover, Jr., Kingsport, Tenn 
(to Eastman Kodak Co., Rochester, N. Y.) 

The end product is a water-soluble graft 
copolymer of polyvinyl alcohol and a 
monoethylenically-unsaturated — vinylidene 
chloride monomer. 


Alcohol Polymers 


Modified Phenolic Resin Compositions. 
No. 2.816.085. Thomas Anas, Springfield, 
and Stuart H. Rider, Longmeadow, Mass. 
(to Monsanto Chemical Co., St. 
Mo.). 

The composition contains 100 parts of 
a permanently-fusible condensation prod 
uct of 0.65-0.95 mol of formaldehyde with 
a mole of phenol and a cresol, xylenol, 
naphthol, resorcinol, or phloroglucinol 
and 5-100 parts of a guanamine compound 
taken from the group consisting of benzo 
guanamine, phenyl acetoguanamine, and 
their N-methylol derivatives. 


Louts, 


Production of Substantially Pure Vinyl 


Chloride. No. 2,816,148. Irving F. Ander 
son, Hopewell. and Richard C. Datin 
Petersburg, Va. (to Allied Chemical Corp 
New York, N. Y.) 


Acetvlene and hydrogen are reacted 


catalytically to produce an anhydrous 


gaseous stream of crude vinyl chloride 
This stream contains by-products with 
higher boiling points than vinyl chloride 


plus unreacted acetylene and hydrogen 
chloride. The stream is cooled to a tem 
perature above the condensation point by 
direct contact with an inert, anhydrous 
non-volatile liquid; after which it ts dis 
tilled under reflux to separate the last three 
items from the by-products. This vaporous 
overhead is then flashed to give a separable 
bottom substantially pure vinyl 
chloride 


laver of 


Process of Preparing Phenol-Dichloro- 
phenol Formaldehyde Resins. No. 2.81 4.- 
607. George M. Wagner, Lewiston, N. Y 
(to Olin Mathieson Chemical Corp., New 
York, N. Y.) 





Permanent positions with 
SANDIA Corporation 


fOr . « « 
PROCESS 
ENGINEER (Plastics) 


Chemical or mechanical engineer with 
a knowledge of plastics processing as 
applied to compression molding, trans 
fer molding, laminates, foams, casting, 
vacuum forming, adhesive bonding 
Work in areas of design, material selec- 


tion, material processing, equipment 
selection, equipment operation, and 
certain phases of shop. operation; 


maintain close liaison between materials 
laboratory and plastic shop. 


ADHESIVES 
APPLICATION 
ENGINEER 


Degree in chemistry or chemical engi- 
neering, with a knowledge of or interest 
in the chemistry and application of 
adhesive materials. Work involves in- 
vestigation of adhesive materials and 
applications in the field of nuclear 
weapons development. Will act in 
consulting capacity with design engi 
neers, and will devote considerable 


portion of efforts to laboratory devel- 
of solutions to joining prob- 


opment 











lems involving a wide variety of metals, 


ceramics, and materials 


TECHNICAL 
STAFF MEMBER 
(Foamed Plastics) 


BS in chemistry or chemical engineer 
ing, up to 3 years experience in field 
Will function with consulting group 
working with development engineers 
Work includes participation in feasibil 
ity studies of designs where structural 
foams are considered, evaluation of 
chemical and physical characteristics of 
rigid foam systems, coordination with 
design engineers and model shop on 
feasibility of design and processing of 
such materials 


plastic 


+ 
Sandia Corporation, 
ordnance phase of 
research and 


engaged in the 
nuclear weapons 
development for the 
AEC, is located in Albuquerque, 
N.M.—a metropolitan city of over 
200,000, famous for its excellent year- 
round climate and its cultural and 
recreational attractions. Liberal em- 
ployee benefits include generous vaca- 
tions and holidays; retirement, hospi 
tal, and insurance plans. Paid reloca- 
tion allowance. Send résumé to Staff 
Employment Section 598 


SAN DIA 


CORPORATION 






ALBUQUERQUE. N. M. 








502 





The resinous compounds are the for 


maldehyde condensation products of a 
phenolic component, which consists essen 
tially of 15-90 mole percent of phenol and 
10-85 mole percent of mixed 
phenols 


dichloro 


Process of Polymerizing a  Fluoro- 
ethylene in Water Containing a Chloren- 
dic Ac'd Compound. No. 2,816,082. Keith 
Clark Brinker, Fairfax, Wilmington, Del 
and Robert Macdonald Ross 
N. ¥ (to | I. du Pont de 
Co.. Inc., Wilmington, Del.) 

lo obtain a_ colloidal 
polymer, 


Binghamton 
Nemours & 


dispersion of 
fluoroethylenes are polymerized 
in an aqueous medium and in the presence 
of water-soluble initiator and 1% by 

1.4.5,6,7,7,-hexachlorobicyclo 
(2,2.1)-5S-heptene 


weight of 
2.3-dicarboxylic acid as 
the dispersing agent 


Terpolymer of 
2.816.095. Donald I 


American 


Methylstyrenes. No 
Stamtord 
( yanamid Co Nev 


Swanson 
Conn. (to 


York N y ) 
About 25-40° orthomethylstyrene. les 
than § metamethylstyrene, and 65-75 


paramethylstyrene are heated in an 


atmosphere to produce polymerization 


Compositions Comprising Diisocyanate- 
Linked Elastomers and Silicon Dioxide. 
No. 2,814,604. No. 2.814.604. Robinson | 
Nichols, Cuyahoga Falls, O.. and Robert 
©. Weisz. Fort Wayne. Ind. (to B. | 
Goodrich Co., Akron, O.) 

Polyesters prepared by the conder sation 
reaction of a dibasic aliphatic acid and a 


molar excess of glycol: polyesteramide 


which are obtained by 


condensation reac 


tions of a dibasic aliphatic acid with 


molar excess of glycol, amino alcohols 


and aliphatic diamines: of 


poly alkvlene 


ether glycols are reacted with an aromat 
diisocyanate in equal molar proportion 
One-hundred parts by weight of this ma 
terial is then reacted with S-SO parts of 


silicone dioxide particles having an average 
particle size of 50-600 millimicrons 


Coating Compositions Containing an 
Epoxy Resin, a Methylol Substituted 
2-Alkenyloxybenzene, and a  Butylated 
Urea-Formaldehyde Resin. No. 2.816.084 


Louis J. Nowacki, Bexley, O. (to Synthe 
tasine Protective Coatings, Inc... New York 
— = 


The composition consists of an epoxide 
resin which is a condensate of 
hydrin and a dihydric 
loxybenzene 
groups; and 
formaldehyde 


epichlor 
phenol: an alkeny 
containing three methylol 
2-20° of a butvlated urea 
resin 


Stabilized Acrylonitrile Polymers. No 
2.813.845. George L. Wesp. Englewood 
and Robert J. Slocombe, Dayton. O. (to 
Monsanto Chemical Co., St. Louis, Mo.) 

The polymer comprises 20-100°° acryl 
onitrile and up to 80% of arother mon 


oolefinic intimately 


monomer, containing 
dispersed therein 0.01-10 of 


chloride. nitrate 


magnesium 
sulfate, or 





Printed copies of patents are available 
from the Commissioner of Patents, Wash 
ington 25, D. C. Price, 25¢ each. 

—The Editor 
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NOW. 
MOLD THEM ALL 
AT LOWER COST 





ON THE NEW 4-IN-ONE 


“UNIVERSAL” 
MINI-JECTOR: 


Reg. U.S. Pat. Off 


PLASTIC INJECTION MOLDING MACHINE. 


*% More Features — Combined advan- 
tages of 4 top standard model MINI- 
JECTORS 

% More Economical — Small, parting- 


line sprued molds (blanks as low as 
$29.50). Save thousands where big- 

press tooling can be avoided 
% More Versatile—Interchange molds: 
es straight-block “Hornet” mold for con- 
ry ventional; V-block “Wasp” for inserts. 
*% More Flexible — Interchange mold 
clamps Hydraulic for production. 
Hand Clamp for larger insert molding. 
% Mold Nylon — Adapter Assembly for 
conventional and insert molding in 

Nylon. 





% Easy to Operate—No special knowl- 
edge or skill needed 


New, Feature-Packed “UNIVERSAL” MINI-JECTOR ... Your 
one machine for complete, variety molding up to 1 oz. 


One machine does it all! Eliminates expense of extra equipment 
and machines; saves high “per-piece” costs of big-press tooling 
where not required. Ideal for developing and producing widest 
varieties of small injection molded parts; from precision miniatures to 
full-size, single cavity items up to | oz. Features both conventional 
production and intricate insert molding in all thermoplastics, includ- 
ing Nylon. Most versatile, flexible machine of its type—at the 
lowest cost. 


See Complete MINI-JECTOR Lines of Machines 


and Accessories. Illustrated catalog details speci 4 
fications; technical data on performance, appli- = 
cations, etc. Shows how MINI-JECTOR modern , ~ 
izes methods in hundreds of plants. Mailed free _ > > oe 
ot your request. 

. 

La 
NEWBURY INDUSTRIES Inc. : 

‘TL Se 


BOX 980, NEWBURY, OHIO 
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‘FINGERS... pay a premium 


for compounded thermoplastics... 
when you can use PMS Dry 
Colorants: obtain perfect color 
results with any thermoplastic, 
end inventory problems 


LIKE PROOF? Write for full de- 


tails, prices and information, 


PLASTIC MOLDERS_ 
SUPPLY CO., INC 


74 South Ave. 
Fanwood, New Jersey 
PLainfield 5-5555 
SANDUSKY, OHIO, Plant 
1730 Columbus Ave. WORCESTER, MASS., Office 
Phone MAin 5-2415 Phone PLeasant 5-1088 


CHICAGO WAREHOUSE and SALES OFFICE 
Phone SHelldrake 3-1119 
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Boron-Adsorbing Resin and Process for 
Removing Boron Compounds from Fluids. 
No. 2,813,838. William R. Lyman, Abing- 
ton, and Alfred F. Preuss, Jr., Hatboro, 
Pa. (to Rohm & Haas Co., Philadelphia, 
Pa.). 

The resinous product which is capable 
of removing boron compounds from solu- 
tions consists of an insoluble, cross-linked 
copolymer of an aromatic hydrocarbon 
with a vinyl group as its sole aliphatic un- 
saturation and a copolymerizable cross- 
linking agent. 


Foundry Sand Binder and Process of 
Preparation. No. 2,813,840. Harold K. 
Salzberg, Bainbridge, N. Y., (to Borden 
Co., New York, N. Y.). 

The binder composition comprises 0.25-5 
parts by weight of starch and water, 0.01 
0.1 part of paraffin wax, and 0.25-5 parts 
resin. The latter is a water-soluble urea 
or phenol-formaldehyde condensation 
product; and the wax is vaporizable, in 
part, at the temperature for casting metal 
against foundry sand. It decomposes under 
heat to give carbon at 1,000° F., and is 
dispersed in emulsified form as the dis 
continuous phase in the water. 


Alkyd Resin Comprising Tall Oil and 
Pentaerythritol. No. 2,813,841. John A 
Parker, Lancaster Township, and Ernest 
J. Pieper, Lancaster, Pa. (to Armstrong 
Cork Co., Lancaster, Pa.). 

A mixture of tall oil, dimerized gly- 


BEST 
Te) ae 


ceride oil fatty acids, and a polyhydroxy 
alcohol containing at least one ether link- 
age are reacted to give a product with an 
acid number of 140-160. This is reacted 
with pentaerythritol to give an alkyd with 
an acid number of 15-25. Finally, this 
product is reacted with an enedioic dicar- 
boxylic acid to produce a product with an 
acid number of 20-30. 


Thermal Polymerization of Acryloni- 
trile, Methacrylonitrile, Styrene, and Alkyl 
Methacrylates, Using Thiuram Disulfides 
as Initiators. No. 2,813,849. Roland J. Kern 
Miamisburg, O. (to Monsanto Chemical 
Co., St. Louis, Mo.). 

One of the above-mentioned monomers 
whose alkyl group contains 1-10 carbon 
atoms is heated in the presence of small, 
but catalytic amounts of a thiouram disul 
fide compound 


Cellular Resins from Arylene Diisocy- 
anates and Polysulfide Polymers and Meth- 
od of Making Same. No. 2,814,600. An- 
drew Mitchell, La Canada, Calif. (to E. I 
du Pont de Nemours & Co., Inc., Wil- 
mington, Del.) 

Water is reacted with a fluid polythioure- 
thane, which has been formed by con 
densing an arylene diisocyanate and a 
liquid polysulfide polymer having terminal 
sulfhydryl groups and a molecular weight 
of 1,000-4,000. The end product is a cel 
lular rubber-like material 


Plasticized Vinyl Polymers Containing 
Alkoxychlorobenzenes. No. 2.814.602. Gor 


HEAT SOURCE 
C MOLDING 


anter 


Speedylectr 





In this plant making plastic printing 
plates, each press has its own Speedy- 
lectric steam boiler. Each press is inde- 
pendent of the others, and each gets steam 
at the right temperature and pressure. 
There is no big boiler to waste power 
when only one or two presses are needed, 
and it takes only minutes to bring a 
press up to temperature for a rush order. 

For every plastic molding operation, 
a Speedylectric steam generator is the 
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ic Steam Generator 


ideal answer. Using the most economical 
method of generating steam electrically, 
its design eliminates low-water hazard 
and practically removes the need for 
attendance. Maintenance is nil, and 
there’s no risk of fire or explosion. Sizes 
from 2 to 60 Bhp, 15 to 500 psi and 
higher. See our catalog in Sweet's 
“Plant Engineering” File. Or, write Pan- 
tex Mfg. Corp., Box 660AU, Pawtucket 
5S, Rhode Island. 


don K. Storin, Niagara Falls, N. Y., and 
Francis E. Lawlor, Philadelphia, Pa., and 
Ferri Casciani, Lewiston, N. Y. (to Hooker 
Electrochemical Co., Niagara Falls, N. Y.) 

Alkoxychlorobenzene improves the flame 
resistance of plasticized, substantially poly 
merized PVC compounds 


Sheeting Die. No. 2,813,301. William 
Murray Underwood, Springfield, Mass. (to 
Monsanto Chemical Co., St. Louis, Mo.) 

The sheet-extrusion die comprises ad 
justable die lips; a primary material cham 
ber with aperture to the die lips, thus 
constituting an extrusion orifice; a secon 
dary material chamber to the rear of the 
first and co-extensive therewith; an ad 
justable aperture defining a_ constricted 
passage between chambers; and a means 
for introducing material into the second 
chamber 


Method of and Apparatus for Homo- 
genizing Plastic or Plasticizable Materials. 
No. 2,813,302. Howard G. Beck, Wabash 
Ind. (to General Tire & Rubber Co 
Akron, O.) 

The homogenizer and extruder consists 
of coaxial inner and outer rotatable mem 
bers: the exterior surface of the inner and 
the interior surface of the outer conform 
ing to coaxial complemental- and closely 
spaced surfaces of revolution. Axially-op 
posed rib portions form circumferential 
flow-directing channels, which act as walls 
of a tortuous annular passageway for ma 
terials 
genizes the 
forward 


Rubbing between surfaces homo 


material as it is directed 


Equipment 

Injection Molding Apparatus. No. 2 
814.831. Robert B. McKee, Jr Midland 
Mich. (to Dow Chemical Co.,. Midland 
Mich.) 


The mold, which ts adapted for injection 
front and rear wall. A 
recess in its front surface has an inner 
end to provide a relatively thin and flexible 


molding. has a 


segment, and is defined by a shallow gate 
The injection nozzle has a spout which 
insertable in the recess, and which projects 
from a peripheral shoulder. This shoulder 
is commensurate in length with the depth 
of the adapted to abut 
against and engage the front wall by the 
aligns and 


recess and is 
aforementioned recess. This 
supports the nozzle against the mold, and 
the spout is in sealing contact at the inner 
end of the recess. The nozzle communi 
cates then with the gate 


Double Cylinder and Ram-Type Plastic 
Mixing Apparatus. No. 2,813,300. John 
M. Hausman, Stow, Ohio 

This apparatus comprises a pair of radi 
ally-spaced, concentric, aligned, hollow 
cylinders; a closure for one end of each 
cylinder; a ram which goes through the 
cylinders; and a ram adapted to recipro 
cate in the space between the cylinders 
The inner cylinder has apertures adjacent 
to its closed end for passage of plastic 
material to the other cylinder. This flow is 
actuated by opposite movement of the 
reciprocating ram 
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Vacuum Molding Machine. No. 2,814, 
074. Robert Lawrence Butzko, Bridgeport, 
Conn. (to Auto-Vac Co., Bridgeport, 
Conn.). 

Parts include: a main frame; a pair of 
parallel, transversely-spaced longitudinal 
trackways; a heater unit half the length of 
the frame; roller supports for the heater 
‘hich engage the trackways; a horizontal 
vacuum plate; a clamping frame; a lever 
bar which is pivotally connected to the 
main frame in back of the clamping 
frame; and a second lever bar pivotally 
connected to both sides of the lower 
clamping frame. The clamping frame thus 
remains in a horizontal position as it is 
raised and lowered. 


Molding Apparatus. No. 2,813,303, 
George M. Stevenson and Carroll | 
Stevenson, Baltimore, Md. (to Edwin | 
Stevenson, Baltimore, Md) 

The machine comprises a molding head 
with a pair of aligned molding elements; 
a means for moving the head along a 
fixed path; a means for dispensing material 
to one of the molding elements; and two 
unidirectionally-moving, rotatable  con- 
veyOr means disposed along the path 
for carrying the molding elements to mold 
ing engagement, and for separating them 


Arrangement in Calenders. No. 2.4! 3 
387. Gunnar I. Fredholm, Bromma 
Sweden. (to Verkstads Aktiebolaget Calor, 
Bromma, Sweden). 

The machine has a heated bed which 
holds a freely-rotatable calender roll. This 
roll has end walls, a perforated cylindrical 
casing, a cylindrical pervious padding for 
encasing the roller, a driving means, and 
a universal joint for connecting the roller 
with the hub portion. A hub sleeve with 
air passage is provided, plus a= suction 
device for withdrawing air from the roller 


Processing 


Methods and Means for Manufacturing 
Individual Condiment Dispensers. No. 2, 
813,799. Sydney E. Bender and Lenore B 
Donnelly, Denver, Colo. 

A number of indented cavities are 
formed in a thermoplastic sheet; these 
cavities being interconnected by indented 
necks. A sheet of thermoplastic materia! 
is placed over the indented sheet and 
thermo-welded to it, thus providing a 
multiple-cavity assembly. Condiment is 
forced between the layers by way of the 
interconnecting necks; the necks = are 
thermo-welded; and the individual patties 
are stamped from the sheet 


Pipelaying Method. No. 2.816.322. Johan 
Bjorksten, Madison, Wis 

Synthetic resin tubing is extruded from 
an extruder moving parallel to a receiving 
trench. Between the die and the trench, the 
extrudate is formed into a loop that is 
supported at two points by traveling means 
moving in conjunction with the extruder. 


Method of Making Plastic Lined Con- 
crete Pipe and Joints Therein. No. 2,816,- 
323. Charles G. Munger, San Gabriel, 
Calif. 

A sheet of gas-impermeable and corro- 
sion-resistant thermoplastic material is 
wrapped about a form with a smooth sur- 
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face in contact herewith. Adjacent edges — ethoxy silane, and methyl triacetoxy silane 
of the sheet are bonded to form a fluid The froth is cured at a temperature around 
tight seal, after which concrete is molded 250-550° C. 

atout the tube in interlocking relationship Method of Embossing 
with projections on the outer surface of fabrics. No. 2.814.077 
the sheet 


























Thermoplastic 
Leslie John Mon 
crieff, London, England. (to British Cela 
nese, Ltd., Great Britain) 

Method of Producing Foams from Self- The thermoplastic fabric is softened 
Frothing Silicon Resins. No. 2,813,839. temporarily by contact with a perforated, 
lohn B. Rust, Verona, N.J., and Leonard heated pattern while it is wet with a liquid 



















































































































































Spialter, Allston, Mass. (to Montclair Re which aids in its softening. The fabric | 
search Corp. and Ellis-Foster Corp., N. J.) forced into over-all contact with the pat 

An organo-silicon oxide froth is ob- tern by drawing an elastic membrane down 
tained by heating a self-frothing silane se- upon it. Suction operates through perfora 
lected from the group consisting of n-butyl- tions in the pattern and interstices in the 
iriacetoxy silane, tetrakis silane, methyl fabric. It is then cooled and separated 
di-beta-chloroethoxy slane, dimethyl di from the pattern. 










































































Vinyl heat and light stabilizers 





















































Our trade mark of 12 years standing came 
into being with VANSTAY L, the first 
nontoxic light stabilizer for Vinyls. 


















































Today, the VANSTAY line includes a 
number of materials developed to keep 
pace with Industry’s demands for higher 
temperature Vinyl protection in process 
and in service. 

































































Expanded research and technical service can 
be of immediate assistance in solving your 
Vinyl stabilization problems. ' 




















































SWAT Velelo ellen Qn rte 


230 PARK AVENUE’ - NEW YORK 17, N. Y. 







































HAVE YOU TRIED 


LOW COST 


MICA 


FLAKES For 
REINFORCING? 





Increased electrical insula- 
tion. Compatible with all 
types of resins. Stocks in 


principal cities. 


U.S. MICA CO. INC. 


79 PROSPECT ST. 
STAMFORD, CONN. 








AW. 


TRADE MARE 


PEARL ESSENCE 


and 
Pearlescent Pigments 


* SYNTHETIC ¢ NATURAL PEARL 
PEARL PIGMENTS ESSENCE § derived 
to meet the most from fish scale gua- 
rigid specifications nine of the highest 
— heat stable, quality, to provide 
chemically 
and non-corrosive. 


resistant maximum luster, bril- 
liance and coverage 


A PRODUCT FOR EVERY 
TYPE OF PLASTIC 


Constant research and development of- 
fer you the very best pearlescent pig- 
ments on the market. Many completely 
new products have been developed over 
the past year. Chemical laboratory con- 
trol coupled with extensive production 
facilities assure you of uniform high 
quality at a remarkably low cost. 


RONA LABORATORIES, INC. 
East 21st and East 22nd Sts. 
Bayonne 7, N. J. 
Manufacturers of Pearl Essence exclusively 
Plants: Maine ¢ New Jersey ¢ Canada 
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Packaging Process and Apparatus. No. 
2,816,837. Henry T. Holsman, Santa Bar- 
bara, Calif. 

Sterilized substances are introduced 
aseptically into an extruded plastic tube 
that has been rendered sterile by the heat 
of extrusion. At predetermined intervals, 
the filled tube is compressed from opposite 
sides and heat is applied to seal the walls 
together at the points of compression. This 
Operation forms the tube into a series of 
sealed containers which may be separated 
at the sealed portion. 


Processing of Polyurethane Polymers. 
No. 2,814,605. Frederic B. Stilmar, Wil 
mington, Del. (to E. IL. du Pont de 
Nemours & Co., Wilmington, Del.) 

A plasticizer, prepared by the reaction 
of a polytetramethyleneether glycol with 
2,4-tolylene diisocyanate is incorporated 
in a stable, uncured polyurethane polymer 
containing substantially no free isocyanate 
groups. [The polymer is cross-linked by the 
addition of 1-20% by weight of an organic 
diisocyanate, after which the mixture is 
heated to a temperature between 90-150 
C. to produce a cured elastomer! 


Electrical Connector. No. 2,818,363 
Harold O. Wooley, Jr., Hershey, Pa to 
AMP, Inc., Harrisburg, Pa.) 

An adhesive lacquer is applied to a steel 
\ nylon sleeve is fitted 
tightly over the steel one, and the assembly 
is placed in a high-frequency induction field 
long enough to melt the interface between 
che two. The sleeves are chilled to bind 
the nylon to the steel, and the assembly is 


sleey e and cured 


placed over a metal ferrule to form an 
insulated conductor. 


Porous Articles of Fluoroethylene Poly- 
mers and Process of Making the Same. 
No. 2,819,209. David B. Pall, Roslyn 
Heights, and Sidney Krakauer, Franklin 
Square, N. Y.) 

A fluid-permeable filter is made by sin 
tering a layer of fluoroethylene polymer 
particles that are confined between inert 
non-adhering surfaces. The particles are 
maintained at a pressure between 30 
SO psi., above the softening temperature, 
but below the melting and decomposition 
temperatures of the polymer. 


Applications 


Polyethylene Terephthalate 
Smoke Filter. No. 2,818,868. Joseph T. 
Rivers, Jr., West Chester, Pa. (to E. 1. du 
Pont de Nemours & Co., Wilmington, Del.) 

Polyethylene terephthalate 
having a denier per filament 
0.1-10, are retained in a tube to form a 
tobacco smoke filter 


lobacco 


filaments 


between 


Magnetic Recording Tape. No. 2.819, 
186. Ernest W. Franck, Glenbrook, Conn 
(to Reeves Soundcraft Corp., New York, 
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Me Sods 

A magnetic recording tape for recording 
high frequency impulses above the audio 
frequency range consists of a composite 
coating of two adherently-bonded layers 
f resinous polymeric material supported 
by a strip of non-magnetic film. The outer 
resin-layer, which is not thicker than 0.25 
mil, contains a dispersion of finely divided 


magnetic material. The inner layer is non 
magnetic, relatively soft, and flexible. 


Plastic Building and Construction. No 
2,816,329. Louis S. Sogaro, East Pater 
son, N.J. 

The arched sides and roof are formed 
of plastic concavo-convex panels, which 
interlock by means of inner and oute! 
flanges. Each panel also is furnished with 
a reinforcing rib between and parallel to 
the side flanges. Additional flanges, which 
are found at the bottom of the longitudinal 
panels, connect to a footing disposed along 
each side of the building. Some of the 
panels are supplied with ventilating open 
ings, and are surrounded by collars and 
telescoping closure caps which provide a 
weather seal Panels having straight 
margins form the door opening, the frame 
of which attaches to the side flanges on 
the aforementioned panels 


Plastic Nozzle or Spout Mounting and 
Method of Forming Same. No. 2.815.894 
John Henchert, River Forest. Ill. (to Con 
tinental Can Co., New York, N. Y.) 

Ihe nozzle comprises a tubular body 
including mounting flange and cylindrical 
base portion. The metal mounting wall has 
a recess for the annular nozzle seat. An 
innular anchoring means extends over and 
presses against the mounting flange to 


hold it in the nozzle seat 


Plastic Structural Members and Method 
for Making. No. 2.814.842. William Dor 
ild O'Morrow, La Jolla, Calif. (to Chemi 
glas, Inc., San Diego, Calif.) 

Ihe window canopy ts composed of 
reinforced plastic end brackets for holding 


sliding corrugated top 


Boat Construction. No. 2,816,298. Josep! 
F. Foster, Portsmouth, O 

The boat hull consists of an outer skit 
and an inner shell of resin and fiberglass 
Ihe two structures are separated by a cor 
rugated filler which is bonded to each, and 
forms a series of closed air spaces betweer 
them. The filler supports a frame located 
\ keel Is 


bonded to the outer skin, and transverse 


it the upper edges of the shell 


ribs are bonded to the inner shell 


Decorative Laminate Containing a 
Transparent Printed Overlay Sheet. No 
2,816,851. Hanns F. Arledter, Stockbridge 
Mass. (to Hurlbut Paper Co., South Lee 
Mass.) 

The transparent overlay sheet consists 
of an interfelted, fibrous web made from 
various percentages of: cellulose and rayon 
fibers, having a length greater than six 
millimeters and a denier less than 1.5; 
glass fibers, having a diameter from 0.2-2 
microns; and a laminating resin 


Packaged Thermoplastics. No. 2,806,595 
Robert W. Spake, Plainfield, N. J. (to L. A 
Dreyfus Co., Oak Tree, N. J.). 

Ihermoplastics are packaged within a 
container having a separable polyvinyl 
alcohol liner. The thermoplastics are in 
intimate contact with, and stick to the 
liner, which is substantially infusible and 
insoluble in water at temperatures between 
32-150° F. The polyvinyl alcohol is sub- 
stantially stable at ambient temperatures. 
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Plastic Shelter, No. 2,809,649. Milton 
G. Druck, Portland, Ore. (to Plastimayd 
Products Corp., Portland, Ore.). 

A maintenance tent for use in repairing 
overhead utility lines and cables com- 
prises sheets of low-temperature translu 
cent vinyl divided into side sections and 
a top. The tubular metal frame that sup 
ports the vinyl carries a pair of depending 
arms for engaging one of the cables 
Snap fasteners secure the component plas- 
tic sheets to each other and to the frame 
4 T-shaped slot is formed in two of the 
opposite sides of the tent for accommo- 
dating one or more lines of cables. Grom 
mets are provided on the marginal edges 
of the slots to receive a rope which ts 
used to control the size of the slot in 
accordance with the diameters of the 
cables which must be accommodated 
Flaps are fastened along the upper edges 
of the slots to cover them when not in 


use. 


Impermeable Polyethylene Film and 
Containers and Process of Making Same. 
No. 2,811,468. Stephen P. Joffre, Little 
Falls, NJ. (to Shulton, Inc., Clifton, 
N.J.). 

A polyethylene container whose walls 
are sufficiently fluorinated to render them 
impermeable to the passage of the light 
notes of perfume compositions. The fluo 
rine content ts limited to a quantity not 
greater than 3.5° by weight 


Plastic Boat. No. 2,807,811. Herbert J 
Atkinson, Sudbury, and Sherwin M. Coan 
Lancaster, Mass. (to Sherwin M. Coan, 
lancaster, Mass.) 

Ihe boat comprises a single piece of 
plastic material having integral sidewall 
and bottom § structures. A corrugation, 
running longitudinally along the inner 
bottom, forms a recess for a reinforcing 
bar which is held in place by a corrugated 
strip co-acting with the recess. Additional 
longitudinally-recessed stiffening strips are 
secured to the outer bottom surface of the 
boat in spaced relationship with the cen- 
tral stiffener 


Laminated Grinding Wheel. No. 2,808 
688. Harry Douglas MacMaster, Bryn 
Athyn, Pa. (to Grinding Wheel Corp., 
Philadelphia, Pa.) 

The wheel comprises a matrix which 
includes a synthetic resin; abrasive grains; 
a felted, fibrous material randomly dis 
posed laminarly in the matrix; and an 
open mesh fabric of non-metallic rein- 
forcing material disposed in one plane of 
the matrix. 


Method of Making a Composite Golf 
Shaft for a Golf Club. No. 2,809,144 
David L. Grimes, San Diego, Calif. (to 
Narmco Sporting Goods Co., Costa Mesa, 
Calif.). 

A mandrel coated with a parting agent 
is attached to a hollow metal insert that 
has been coated with a structural metal 
adhesive. A glass fabric cloth, impreg- 
nated with a thermosetting phenolic resin, 
is wrapped around the insert and mandrel. 
Cellophane is wrapped around the cloth 
layers and the combination is heated until 
the phenolic has set after which the man- 
drel is removed. 
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‘MOLD SETS 


assure automatic, trouble-free parting 





of runner and cavity plates 


Now, for the first time—truly practical 3-plate injection 
molding! NATIONAL’S totally new 3-plate mold set 
design and construction using Ball Bushings in the float- 
ing plate eliminates all possibilities of cocking or binding. 
The normal suction of mold parting causes the runner 
and cavity plates to open with 
ease — automatically — at the 
end of the molding cycle. 
This new concept of linear 
motion eliminates the need 
for troublesome mechan- 
ical assist devices such as 
latches and springs and 
brings to realization the 
full advantages of 3-plate 
injection molding. 


» 


“TRIPLATE”’’ precision “FG” series 
ALL NATIONAL “TRIPLATE FG” mold sets 
are equipped with precision BALL BUSHINGS 
combining the advantages of extremely low fric- 
tion, long life and sustained alignment. 


For full details write for Bulletin 58-5, Dept. E 


we ational too ¢ Manufacturing Co. 


4 





Mold Set Division, KENILWORTH, NEW JERSEY + BRidzge 6-1600 





ew 4 S23 
\. YEAR > In Chicago phone us directly, at no cost <*> 
Di by asking the operator fo. Enterprise 7555. 





















Directory 
| time $16.50 per inch 
6 times $15.40 per inch 
12 times $13.20 per inch 











AVAILABLE FROM OUR INVENTORY: 
Injection molding machines, from | oz. 
to 48 ozs. Also ovens, granulators, pow- 
der mixers, etc. New and Used. Acme 
Machinery & Mfg. Co. Inc. 2315 Broad- 
way, New York 24, New York, SU 7-1705 
or 102 Grove St., Worcester, Mass. 
Pl 7-7747. 


CLOGGED-UP HOPPERS, TUBES! 


To assure free & even flow of plastics (all 
types) simply wipe your equipment with 
newest destaticizer for heat exposed sur- 


faces, Merix ““WIPE’’. 


2 ibs. (Ot.) $3.75 Ib. (minimum shipment) 
8 Ibs. (Gal.) $1.75 lb. Both FOB Chicago. 


Supplied only from 


ME : Co., Dept. T. 


1021 E. 55th St. + Chicago 15, Ill. 








Current Market 


Price Changes and | 


Colors 
( yar 
Methy! ‘ 


Lubricants 
Mold Releas 
Real.-} 











MATERIAL WANTED: Will purchase for 
cash, prime or off grade Styrene, Polyester 
Resin (any type), Cellophane or Acetate 
Film (min. 36” wide), Glass Cloth, Mat or 
Rovings, Pigments and catalysts. Write 
Box No. I, 
PLASTICS TECHNOLOGY 

386 Fourth Avenue, New York 16, N.Y. 


Resins & Molding Compounds 





Equip your used injection machine with 
an IMS Extra Capacity Heating Cylinder. 
Gain an extra margin of profit—get one 
jump ahead of your competitor who sticks 
to old style under-capacity heaters. Prompt 


delivery. 











WANTED TO BUY: used injection mold- 
ing machines, ovens, granulators. One 
machine or complete plant. Acme Ma- 
chinery & Mfg. Co. Inc., 2315 Broadway, 
N.Y.C. or 102 Grove Street, Worcester, 
Mass. Pl 7-7747. 








Don't put it off! Write today and find out 
how you can upgrade your present press 
with an IMS Heating Cylinder: 


INJECTION MOLDERS SUPPLY CO. 
3514 LEE RD. 
CLEVELAND 20, OHIO 


Polyamide 
Mviatron GS 


Polyethylene 


Fortiflex A 





Prices 


Additions 


























CHEMICAL 


C ADET CORPORATION 


d Lockport-Olcott Road 
*ser ae?” Burt 4, New York 


manufacturers of ORGANIC PEROXIDES 


BENZOYL PEROXIDE 
LAUROYL PEROXIDE 
MEK PEROXIDE 
2, 4 Dichlorobenzoyl Peroxide 


Descriptive Literature Available On Request. 
Distributed by 
CHEMICAL DEPARTMENT 
of 
McKESSON & ROBBINS, INC. 
155 East 44th St., New York 17, N.Y. 


Pk 
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Warehouse Stocks in 
Principal Cities 
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May 21! 


June I1-14 


na 


CALENDAR of COMING EVENTS 


A 


June 12-14 
June 15-19 
June 19 
N Y 
Western June 22-27 
ig. Chicag A n 
Aug. 4-8 
, vn Sept. 12 
Har : 
5 
A 4 
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1957 Totals and January, 1958 
































i pr $7 I A i p Phenol ar 
the estimated lary 1958 tatistics for dé moving more slowly, as are ireas, melamine 
est roduction and sale of pla t ind re ) ind tyrene V nyls and vy \ lorides refle 
iterials. Units listed are x is, dry weight g t reases th the overall total 
it otherwise specifi Data ulkyds a | J iry ( rome polyester 
modificatic I ‘ t bee led ‘ i polyethylene are up, as well as all of tl 
thei ‘ primar ly restricts t tne tectlive ellane te Overall pr iction hgurs 
ting try re | I t 150 p 1 iles at t 
Bott | th and ot ell 700 I p* is 
¢ r htly al e the 1956 total Dut the 
Preliminary Totals, 1957 Jar 5% 
Productio Sale Pr t 
Cel ilose Plast «i 
Cellulose acetate and mixed ester 
Sheets, under 0.003 gage 8 568 403 18.029 640 RR 
Sheets, 0.003 gage and over 18,.447.919 17.029 .65¢ $98 84 
All other sheets, rods, and tubes 7,573,480 7.236.344 634.673 
Molding and extrusion materials 94,192,792 93,021,901 6,138 
Nitrocellulose sheets, rods. and tubes $3,972,223 4.114.144 $47.7 
Other cellulose plast 5.357.730 4 738 204 8731 721 
rOTAI 148,112,637 145,057,179 10,782,114 
Phenolic and Other Tar-Acid Resir 
Molding m ials 184, 243.012 177.103.173 15 637.3 
Bonding and adhesive resins for 
Laminating (except plywood 59,327,717 46.545 , 886 4.997 7 
Coated and bonded abrasive 16,787 , 68 16,554,519 1,247.8 
Friction materials (brake lir clutch fa i r terials 
Thermal insulation (fiber gla rock we 51,846,929 51,823,994 +. 346,401 
Plywood 46.110.286 36 | 793 4 068 lf 
All other bonding and adhesi us 57,873,249 55,757 .965 5.335 ,21 ; 
Protective-coating resins, unn 1 modified except by r 9 948 788 ’4. 791,180 2,292,458 
Resins for all other uses 36,745,411 30,707.59 2,648 ,417 
TOTAI $82.883.073 439.497.109 40. 573.¢ , 
Urea and Melamine Resins 
Textile-treating and textile-coating resin 35. 994.53] 34.668 435 3 176.61 3 
Paper-treating and paper-coating resins 24,324,169 12,889 965 1,660 , 588 ] 
Bonding and adhesive resins for 
Plywood 96. 266.062 13.36 ; 7.558 ) ( 
All other bonding and adhesive uses, including la iting 33,361,643 30,890 077 862,04 
Protective-coating resins, straight and modified 36,441,385 7 . 430 062 » 615,95 
Resins for all other uses, including molding 89 195,553 10,547,296 8 951,05 . 
rOTAI 315. 583.343 1) .79 58 6 824 4 
Styrene Resin 
Molding material $15,043,547 399 702.034 *® 549. 783 
Protective-coating resins, straight and modified 83,926,261 78 069 ,792 7,689 57 
Resins for all other uses 146,756,894 0.979 021 13.084.71¢ 
TOTAI 645 726,702 598 750.847 49. 324.071 4 
Vinyl and Viny! Chloride Resins: 
Polyvinyl chloride a opolymer resins (50 r more PVC) for 
Film (resir ontent 73.572.560 . 
Sheeting (resin content $6,525,317 ‘ 
Molding l extrusion (resin content 215.022 .930 16 
Textile and paper treating and coating (resin content)? 66,447,454 t 
Flooring (resin content 1.376.318 
Protective coating (resin content 31.519.543 
All other uses (resin content 67.673 .541 } 
All other vinyl resins for 
Adhesives (resin content 41.88? 86 
All other uses (resin content 112.996. 23? 
TrOTAI 829,984,805 747,016,762 68,974,884 58 
Coumarone-Indene and Petroleum Polymer Resin 251,018,090 249 518,662 18,519,497 18 
Polyester Resins : 91,181,815 83,092 073 7,259,775 ( 
Polyethylene Resir 694 487,127 650,481,045 69 522,264 
Miscellaneous Synthetic Plastics and Resin Materials 
Molding materials’, ¢ 48 855,232 48 007 , 93 3,522.3 3 
Protective-coating resins* 13,216,729 6 364,338 1,076, 46 
Resins for all other uses* 134.205 .402 116,694,798 10.885. 30¢ - 
rOTAI 196,277,363 171.067 .066 15.484.18 ; 
GRAND TOTALS 3,665,254.955 3.863.687, 700 307. 264.853 . 


Domestic Production and Sales of Plastics and Resin Material. 


Pel 


Yo 





‘Includes fillers, plasticizers, and extenders 


*Production statistics by uses are not representative, as end 
tIncludes data for spreader and calendering-type resins 
‘Includes data for acrylic, nylon, silicone, and other molding materials 

‘Includes data for epichlorohydrin, acrylic, silicone, and other protective-coating resins 
*Includes data for acrylic, rosin modifications, nylon, silicone, and other plastics and resins for 
Included with “All other bonding and adhesive uses.” 

SOURCE: United States Tariff Commission, Chemical Division 


use 





may not be known at time of r 


nanufacture. 


miscellaneou 


Ss uses 
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Another new development using 


B.EGoodrich Chemical - =" 
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Aw DEODORANT SOAP 


rigid Geon vinyl makes 





























» eee 


it rugged, rust-proof 


use 





and attractive 


For good looks, durability and cost savings, 
too, these soap dispensers for plant and office 


washrooms are made of high impact rigid 





, 
Geon vinyl. 
These dispensers are durable—they resist 
breakage—and they won't rust, corrode or 
, ' 
react chemically with the soaps they dis- 
5 pense. lTotal cost is less, since no finishing 
or painting is required, and colors can be 
0 molded in the material. 
> Rigid Geon is also used for piping, 
fitings, and extruded shapes. Foam Geon 
0 makes cushions and safety padding. Protec- 
tive coatings for steel, paper, upholstery and 
flexible wire insulation, too, are made from 
- 
versatile Geon polyvinyl materials. 
7 For technical information on Geon, write 
Dept. LG-3, B. F. Goodrich Chemical Com- 
2 
pany, 3135 Euclid Avenue, Cleveland 15, 
3 Ohio. Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 
23 
12 
20 
06 
79 
Soap dispenser housing, crank, plunger 
ping and dist are f omy compound 
188 molded if vrined Creon by 1 whe lurns 
Plastics, Inc., Lomiserlle, Kentucky, for 
Swear Beet Products Company, Sagimau, 
505 Michigan Rigid Geor compounds ave —) 
supplied by B.F.Goodrich Chemical Co 
418 B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Compeany 
426 


BEGoodrich GEON polyvinyl materials - HYCAR American rubber and latex - GOOD-RITE chemicals and plasticizers - HARMON colors 
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Boost their toughness, weather resistance 
with “Dutch Boy” basic lead stabilization 


te 


aa | 7 
- Eee ;' . 
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Ease production, cut stabilization cost, too! 


Much is expected of impact-resisting PVC rigids... 
sheet, pipe, structurals. And “Dutch Boy” basic lead 
stabilization is the economical way to meet customer's 
expectations. 


With “Dutch Boy” basic lead stabilization, rigids are 
measurably stronger, measurably tougher. Impact and 
rupture strengths, moduli of elasticity all go up. 


Weather resistance, too, goes up. That’s because 
“Dutch Boy” basic lead stabilizers are efficient... stay 
on the job through severe heat of processing rigid stock. 
Exposure tests prove finished products have optimum 
ultra-violet light and oxidation resistance. 


For quality, for economy . . . use 
“Dutch Boy’”’ DYPHOS® and DS-207® 


“Dutch Boy” Dyphos and DS-207 stabilizers give you 
basic lead stabilization at its best...plus two-way economy. 


First, among stabilizers suitable for high impact rigids, 
these Dutch Boy stabilizers cost the least to buy... less 
than half as much. Second, both greatly ease processing. 


With “Dutch Boy” Dyphos stabilizer, control of proc- 
ess conditions is less critical, color problems reduced. 
It seizes acid breakdown products, blocks the oxidation 
caused by working non-plasticized mass at high heat. 
“Dutch Boy” DS-207 stabilizer provides continuous, 
single-phase lubrication, evenly distributed. No melting! 


Improve the stabilization of your impact-resisting PVC rigids the 
“Dutch Boy” way. If you need technical assistance just say the word. 





NATIONAL LEAD COMPANY, 111 Broadway, New York 6, N.Y. 
In Canada: CANADIAN TITANIUM PIGMENTS LIMITED, 630 Dorchester Street, West * Montreal. 
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